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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a radiation sensitive resin composition having high 
transparency to a radiation, satisfying basic performances required by a resist, such as sensitivity, 
resolution, dry etching resistance and pattern shape and free of occurrence and increase of foreign 
matter in resist storage. 

SOLUTION: The radiation sensitive resin composition comprises an acid- dissociating group-containing 
resin which is alkali-insoluble or slightly alkali- soluble and becomes readily alkali-soluble under the 
action of an acid and a radiation sensitive acid generator, wherein the amount of a monomer-based low 
molecular weight component contained in the acid-dissociating group- containing resin is <0.5 wt.% 
(expressed in terms of solid matter) of the total amount of the resin. 
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* NOTICES * 



iTPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 



1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1 ] It is the radiation-sensitive resin constituent with which the low molecular weight constituent 
which is alkali insolubility or alkali poor solubility, is a radiation-sensitive resin constituent containing the 
acid dissociation nature machine content resin which serves as alkali soluble according to an operation of an 
acid, and a radiation-sensitive acid generator, and uses as a principal component the monomer by which said 
acid dissociation nature machine content resin is contained in this resin is characterized by being 0.5 or less 
% of the weight to said whole acid dissociation nature machine content resin by solid content conversion. 
[Claim 2] Said low molecular weight constituent is a radiation-sensitive resin constituent according to claim 
1 characterized by being 500 or less molecular weight. 

[Claim 3] Said acid dissociation nature machine content resin is a radiation-sensitive resin constituent 
characterized by containing at least one repeat unit chosen from the following type (1-1) and a formula (1- 

2). 

[Formula 1] 

R 1 R 8 

-(-C-CH 2 -)- -f-C-CHa-^ 

c=o c=o 

< < , 

/C-R* 
R 9 R 9 

(1-1) (1-2) 



In a formula (1-1), Rl shows a hydrogen atom or a methyl group, and A shows the radical expressed with 
the following type (2-1), a formula (2-2), a formula (2-3), a formula (2-4), or a formula (2-5). 
[Formula 2] 




(2-1) (2-2) (2-3) (2-4) (2-5) 



In a formula (2-1), X shows a methylene group, a dimethyl methylene group, an oxygen atom, or a sulfur 
atom, and sets it at a ceremony (2-3). R6 shows the alkoxyl group of the alkyl group of a hydrogen atom, the 
shape of a straight chain of carbon numbers 1-5, and the letter of branching or the shape of a straight chain 
of carbon numbers 1-5, and the letter of branching, and sets it at a ceremony (2-4). R7 shows the alkoxyl 
group of the alkyl group of the shape of a straight chain of carbon numbers 1-5, and the letter of branching 
or the shape of a straight chain of carbon numbers 1-5, and the letter of branching, Y shows single bond or a 
methylene group, and m is the integer of 0-4 and is set at a ceremony (1-2). R9 shows the alkyl group of the 
univalent alicyclic hydrocarbon radical of carbon numbers 4-20, its derivative or the shape of a straight 
chain of carbon numbers 1-4, and the letter of branching independently of mutual. R8 — a hydrogen atom or 
a methyl group - being shown — every — And at least one of the R9 is this alicyclic hydrocarbon radical or 
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its derivative, or any two R9 joins mutually together. The divalent alicyclic hydrocarbon radical of carbon 
numbers 4-20 or its derivative is formed with the carbon atom which each has combined, and the R9 
remaining shows the alkyl group of the shape of a straight chain of carbon numbers 1 -4, and the letter of 
branching, the univalent alicyclic hydrocarbon radical of carbon numbers 4-20, or its derivative. 

[Translation done.] 
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3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the radiation-sensitive resin constituent which 
can be suitably used for micro processing which uses various kinds of radiations like charged-particle lines, 
such as X-rays, such as far ultraviolet rays, such as a KrF excimer laser or an ArF excimer laser, and a 
synchrotron radiation line, and an electron ray, as a useful chemistry magnification mold resist about a 
radiation-sensitive resin constituent. 
[0002] 

[Description of the Prior Art] In the field of micro processing represented by manufacture of an integrated 
circuit device, in order to obtain a higher degree of integration, the lithography technique using the radiation 
of the short wavelength represented by a KrF excimer laser (wavelength of 248nm) or the ArF excimer laser 
(wavelength of 193nm) is used abundantly. Many resists (henceforth a "chemistry magnification mold 
resist") using the chemistry magnification effectiveness by the acid-dissociation nature machine content 
resin suitable for the exposure by such excimer laser which is alkali insolubility or alkali poor solubility, and 
serves as alkali soluble according to an operation of an acid as a resist, and the component (henceforth a 
"radiation-sensitive acid generator") which generates an acid by the exposure (henceforth "exposure") of a 
radiation are proposed. 

[0003] The approach of introducing an aliphatic series ring into the resinous principle in a resist is learned as 
a thing which excels in radiolucency the resin which uses conventional phenol system resin as the base as an 
example of a chemistry magnification mold resist and by which dry etching resistance has been improved 
(for example, JP,7-23451 1,A etc.). Moreover, while transparency is high and has high definition to ArF 
excimer laser light, the chemistry magnification mold resist using the resin which has the unit guided from 
the acrylic ester or methacrylic ester which has a lactone ring content bridging saturation polynuclear 
hydrocarbon radical in an ester part as a positive-resist constituent of the chemistry magnification mold 
which can form the resist pattern which is excellent in a resist pattern configuration, dry etching-proof 
nature, and adhesion with a substrate in a principal chain is known ( JP,2001-242627,A). 
[0004] In order to improve dry etching resistance, the conventional chemistry magnification mold resist 
carried out the radical polymerization of the acrylate monomer which has a big aliphatic series ring (meta) 
in the solvent, and has obtained acid dissociation nature machine content resin. Moreover, in order to satisfy 
the fundamentality ability as resists, such as sensibility, resolution, dry etching resistance, and a pattern 
configuration, microfiltration etc. carries out the obtained resist, and a minute foreign matter is removed and 
it is considering as the radiation-sensitive resin constituent. 
[0005] 

[Problem(s) to be Solved by the Invention] However, even if it is the resist which carried out microfiltration 
etc. and removed the minute foreign matter, it may be inferior to preservation stability, and a foreign matter 
may generate and increase during resist storage. This foreign matter becomes the hindrance of detailed-izing 
of a resist, and there is a problem that the fall of the yield etc. is caused. Removal of the foreign matter 
generated during resist storage has been an important technical problem with advance of detailed-izing 
especially in an integrated circuit device. It was made in order to cope with such a problem, the transparency 
of this invention over a radiation is high, and it aims at generating of a foreign matter and offer of the 
radiation-sensitive resin constituent with which an increment does not take place and which can be suitably 
used as a chemistry magnification mold resist at the time of resist storage while it fills the fundamentality 
ability required of resists, such as sensibility, resolution, dry etching resistance, and a pattern configuration. 
[0006] 

http ://www4 . ipdl . ncipi . go .j p/cgi-bin/tran_web_cgi_ej j e 6/ 1 6/2006 



JP,2003-270788,A [DETAILED DESCRIPTION] 



Page 2 of 16 



[Means for Solving the Problem] The radiation-sensitive resin constituent of this invention contains the acid 
dissociation nature machine content resin which is alkali insolubility or alkali poor solubility, and serves as 
alkali soluble according to an operation of an acid, and a radiation-sensitive acid generator, and, as for the 
above-mentioned acid dissociation nature machine content resin, the low molecular weight constituent 
which uses as a principal component the monomer contained in this resin is characterized by being 0.5 or 
less % of the weight to said whole resin by solid content conversion. Moreover, it is characterized by a low 
molecular weight constituent being 500 or less molecular weight. 

[0007] When inquired about the cause which a foreign matter is generated and increases during resist 
storage, it became clear that the low molecular weight constituent which uses the monomer of acid 
dissociation nature machine content resin as a principal component was involving. Since the acrylate 
monomer which has especially an aliphatic series ring (meta) contained the hydrophobic radical, it became 
clear that a dissolution condition changed with time to the solvent of a resist. Although this change could not 
be judged with the naked eye, it turned out that generating and the increment in the foreign matter which 
produces light scattering clearly will be accepted if it measures with light scattering measurement, and 
generating of a foreign matter can be suppressed if the low molecular weight constituent which uses a 
monomer as a principal component is reduced below to the specified quantity. This invention is based on 
this knowledge. 
[0008] 

[Embodiment of the Invention] Acid dissociation nature machine content resin is explained. An acid 
dissociation nature machine content resinous principle can mention the acid dissociation nature machine 
content resin containing the following type (1-1) and/or (1-2) the repeat unit expressed as a typical example 
into a resinous principle that what is necessary is just to have the acid dissociation nature machine. 
[Formula 3] 

R 1 R 8 

c=o c=o 

< < , 

A — R 

/ \ 

* 9 R 9 

(1-1) (1-2) 



In a formula (1-1), Rl shows a hydrogen atom or a methyl group, and A shows the radical expressed with 
the following type (2-1), a formula (2-2), a formula (2-3), a formula (2-4), or a formula (2-5). 
[Formula 4] 

(2-1) (2-2) (2-3) (2-4) (2-5) 

In a formula (2-1), X shows a methylene group, a dimethyl methylene group, an oxygen atom, or a sulfur 
atom, and sets it at a ceremony (2-3). R6 shows the alkoxyl group of the alkyl group of a hydrogen atom, the 
shape of a straight chain of carbon numbers 1-5, and the letter of branching or the shape of a straight chain 
of carbon numbers 1-5, and the letter of branching, and sets it at a ceremony (2-4). R7 shows the alkoxyl 
group of the alkyl group of the shape of a straight chain of carbon numbers 1-5, and the letter of branching 
or the shape of a straight chain of carbon numbers 1-5, and the letter of branching, Y shows single bond or a 
methylene group, and m is the integer of 0-4 and is set at a ceremony (1-2). R9 shows the alkyl group of the 
univalent alicyclic hydrocarbon radical of carbon numbers 4-20, its derivative or the shape of a straight 
chain of carbon numbers 1-4, and the letter of branching independently of mutual. R8 — a hydrogen atom or 
a methyl group - being shown — every - And at least one of the R9 is this alicyclic hydrocarbon radical or 
its derivative, or any two R9 joins mutually together. The divalent alicyclic hydrocarbon radical of carbon 
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numbers 4-20 or its derivative is formed with the carbon atom which each has combined, and the R9 
remaining shows the alkyl group of the shape of a straight chain of carbon numbers 1-4, and the letter of 
branching, the univalent alicyclic hydrocarbon radical of carbon numbers 4-20, or its derivative. 
[0009] In a formula (2-3) and a formula (2-4), a methyl group, an ethyl group, n-propyl group, i-propyl 
group, n-butyl, 2-methylpropyl radical, 1-methylpropyl radical, t-butyl, n-pentyl radical, etc. can be 
mentioned, for example as an alkyl group of the shape of a straight chain of the carbon numbers 1-5 of R6 
and R7, and the letter of branching. 

[0010] Moreover, as an alkoxyl group of the shape of a straight chain of the carbon numbers 1-5 of R6 and 
R7, and the letter of branching, a methdxy group, an ethoxy radical, n-propoxy group, i-propoxy group, an 
n-butoxy radical, 2-methyl propoxy group, 1 -methyl propoxy group, a t-butoxy radical, an n-pentyloxy 
radical, etc. can be mentioned, for example. 

[001 1] As a divalent alicyclic hydrocarbon radical of the carbon numbers 4-20 which the univalent alicyclic 
hydrocarbon radical of the carbon numbers 4-20 of R9 and any two R9 combined and formed mutually in 
the formula (1-2) For example, a cyclobutane, a cyclopentane, a cyclohexane, cycloheptane, The radical 
originating in cycloalkanes, such as cyclooctane; Norbornane, The radical originating in polycyclic mold 
alicyclic hydrocarbon, such as tricyclodecane one, a tetracyclo dodecane, and adamantane; these radicals 
For example, a methyl group, an ethyl group, n-propyl group, i-propyl group, n-butyl, The radical permuted 
by one or more sorts of the shape of a straight chain of the carbon numbers 1 -4, such as 2-methylpropyl 
radical, 1-methylpropyl radical, and t-butyl, the letter of branching, or an annular alkyl group or one or more 
pieces can be mentioned. 

[0012] Moreover, as an alkyl group of the shape of a straight chain of the carbon numbers 1-4 of R9, and the 
letter of branching, a methyl group, an ethyl group, n-propyl group, i-propyl group, n-butyl, 2-methylpropyl 
radical, 1-methylpropyl radical, t-butyl, etc. can be mentioned, for example. 

[0013] In a formula (1-2), the radical expressed with the following type (3-1), a formula (3-2), a formula (3- 
3), or a formula (3-4) can be mentioned as a desirable radical expressed with -C (R9)3, for example. 
[Formula 5] 




(3-1) (3-2) (3-3) (3-4) 



formula (3-1) - (3-4) — setting — every — R10 shows the hydroxy alkyl radical of the alkoxy carbonyl group 
of the alkoxyl group of the alkyl group of a hydrogen atom, hydroxyl, a cyano group, the shape of a straight 
chain of carbon numbers 1-10, and the letter of branching, the shape of a straight chain of carbon numbers 
1-10, and the letter of branching, the shape of a straight chain of carbon numbers 1-10, and the letter of 
branching or the shape of a straight chain of carbon numbers 1-10, and the letter of branching independently 
of mutual, k shows the integer of 0-2. 

[0014] In formula (3-1) - (3-4), a methyl group, an ethyl group, n-propyl group, i-propyl group, n-butyl, 2- 
methylpropyl radical, 1-methylpropyl radical, t-butyl, n-pentyl radical, n-hexyl group, etc. can be 
mentioned, for example as an alkyl group of the shape of a straight chain of the carbon numbers 1-10 of 
R10, and the letter of branching. 

[0015] Moreover, as an alkoxyl group of the shape of a straight chain of the carbon numbers 1-10 of R10, 
and the letter of branching, a methoxy group, an ethoxy radical, n-propoxy group, i-propoxy group, an n- 
butoxy radical, 2-methyl propoxy group, 1 -methyl propoxy group, a t-butoxy radical, an n-pentyloxy 
radical, an n-hexyloxy radical, etc. can be mentioned, for example. 

[0016] Moreover, as an alkoxy carbonyl group of the shape of a straight chain of the carbon numbers 1-10 
of R10, and the letter of branching, a methoxycarbonyl group, an ethoxycarbonyl radical, an n-propoxy 
carbonyl group, an i-propoxy carbonyl group, n-butoxycarbonyl radical, 2-methyl propoxy carbonyl group, 
1 -methyl propoxy carbonyl group, a t-butoxycarbonyl group, an n-pentyloxy carbonyl group, an n-hexyloxy 
carbonyl group, etc. can be mentioned, for example. 
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[0017] moreover, as a hydroxyalkyl radical of the shape of a straight chain of the carbon numbers 1-10 of 
RIO, and the letter of branching For example, a hydroxymethyl group, 1 -hydroxy ethyl radical, 2- 
hydroxy ethyl radical, A 1 -hydroxy-n-propyl group, a 2-hydroxy-n-propyl group, A 3-hydroxy-n-propyl 
group, 1-hydroxy-n-butyl, 2-hydroxy-n-butyl, 3-hydroxy-n-butyl, 4-hydroxy-n-butyl, a 5-hydroxy-n-pentyl 
radical, a 6-hydroxy-n-hexyl group, etc. can be mentioned. 

[0018] As acid dissociation nature machine content resin in this invention, the resin containing both acrylic 
(meta) repeat unit (1-1) and acrylic (meta) repeat unit (1-2) is desirable. 

[0019] Moreover, acid dissociation nature machine content resin can contain the repeat unit expressed with a 
formula (4-1) and/or a formula (4-2) with the repeat unit expressed with a formula (1-1) and/or a formula (1- 
2). When the repeat unit expressed with a formula (4-1) and/or a formula (4-2) is contained, the thing to 
which the double bond of a maleic anhydride cleft further and for which a unit is contained further 
repeatedly is desirable, the carbon-carbon double bond in the norbornene ring of the compound with which 
the repeat unit expressed with a formula (4-1) and a formula (4-2) has a norbornene frame cleft — it is a unit 
repeatedly. 
[Formula 6] 




(4-1) (4-2) 



In a formula (4-1) R2, R3, R4, and R5 independently of mutual A hydrogen atom, The alkyl group of 
hydroxyl, a cyano group, the shape of a straight chain of carbon numbers 1-10, and the letter of branching, 
The alkoxy carbonyl group of the alkoxyl group of the shape of a straight chain of carbon numbers 1-10, and 
the letter of branching, the shape of a straight chain of carbon numbers 1-10, and the letter of branching, The 
hydroxyalkyl radical of the shape of a straight chain of carbon numbers 1-10, and the letter of branching, or 
the following type (5-1), The radical expressed with a formula (5-2), a formula (5-3), or a formula (5-4) is 
shown, or R2, R3, R4, and R5 join together mutually. With the lowest norbornane ring in a general formula 
(4-1) The cyclic structure expressed with the following type (5-5) or a formula (5-6) is formed, and n is the 
integer of 0-2. 
[0020] 
[Formula 7] 

o=c // o= 

\ 

o 




(5-1) 



(5-2) 



(5-3) 



i ! (5-4) 



(5-5) 



(5-6) 



In a formula (5-1), X shows a methylene group, a dimethyl methylene group, an oxygen atom, or a sulfur 
atom. In a formula (5-3), R6 shows the alkoxyl group of the alkyl group of a hydrogen atom, the shape of a 
straight chain of carbon numbers 1-5, and the letter of branching or the shape of a straight chain of carbon 
numbers 1-5, and the letter of branching. In a formula (5-4), R7 shows the alkoxyl group of the alkyl group 
of the shape of a straight chain of carbon numbers 1-5, and the letter of branching or the shape of a straight 
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chain of carbon numbers 1-5, and the letter of branching, Y shows single bond or a methylene group, and m 
is the integer of 0-4. In a formula (5-5) and a formula (5-6), Q shows a methylene group or a carbonyl 
group, and i shows the integer of 0-2. 

[0021] In a formula (4-1), a methyl group, an ethyl group, n-propyl group, i-propyl group, n-butyl, 2- 
methylpropyl radical, 1 -methy Ipropyl radical, t-butyl, n-pentyl radical, n-hexyl group, etc. can be 
mentioned, for example as an alkyl group of the shape of a straight chain of the carbon numbers 1-10 of R2, 
R3, R4, and R5, and the letter of branching. 

[0022] Moreover, in a formula (4-1), a methoxy group, an ethoxy radical, n-propoxy group, i-propoxy 
group, an n-butoxy radical, 2-methyl propoxy group, 1 -methyl propoxy group, a t-butoxy radical, an n- 
pentyloxy radical, an n-hexyloxy radical, etc. can be mentioned, for example as an alkoxyl group of the 
shape of a straight chain of the carbon numbers 1-10 of R2, R3, R4, and R5, and the letter of branching. 
[0023] Moreover, in a formula (4-1), a methoxycarbonyl group, an ethoxycarbonyl radical, an n-propoxy 
carbonyl group, an i-propoxy carbonyl group, n-butoxycarbonyl radical, 2-methyl propoxy carbonyl group, 
1 -methyl propoxy carbonyl group, a t-butoxycarbonyl group, an n-pentyloxy carbonyl group, an n-hexyloxy 
carbonyl group, etc. can be mentioned, for example as an alkoxy carbonyl group of the shape of a straight 
chain of the carbon numbers 1-10 of R2, R3, R4, and R5, and the letter of branching. 
[0024] In a formula (4-1) moreover, as a hydroxyalkyl radical of the shape of a straight chain of the carbon 
numbers 1-10 of R2, R3, R4, and R5, and the letter of branching For example, a hydroxymethyl group, 1- 
hydroxyethyl radical, 2-hydroxyethyl radical, A 1 -hydroxy-n-propyl group, a 2-hydroxy-n-propyl group, A 
3-hydroxy-n-propyl group, 1 -hydroxy-n-butyl, 2-hydroxy-n-butyl, 3-hydroxy-n-butyl, 4-hydroxy-n-butyl, a 
5-hydroxy-n-pentyl radical, a 6-hydroxy-n-hexyl group, etc. can be mentioned. 

[0025] moreover, as an alkoxyl group of the alkyl group of R6 in a formula (5-3) and the shape of a straight 
chain of the carbon numbers 1-5 of R7 in a formula (5-4), and the letter of branching and the shape of a 
straight chain of carbon numbers 1-5, and the letter of branching For example, the radical which was 
illustrated about R6 and R7 in the formula (2-3) and formula (2-4) showing A in said formula (1-1) and 
which corresponds, respectively can be mentioned. 

[0026] R9 shows the alkyl group of the univalent alicyclic hydrocarbon radical of carbon numbers 4-20, its 
derivative or the shape of a straight chain of carbon numbers 1-4, and the letter of branching independently 
of mutual, a formula (4-2) — setting ~ every — And at least one of the R9 is this alicyclic hydrocarbon 
radical or its derivative, or any two R9 joins mutually together. The divalent alicyclic hydrocarbon radical of 
carbon numbers 4-20 or its derivative is formed with the carbon atom which each has combined. The R9 
remaining shows the alkyl group of the shape of a straight chain of carbon numbers 1 -4, and the letter of 
branching, the univalent alicyclic hydrocarbon radical of carbon numbers 4-20, or its derivative, and n is the 
integer of 0-2. 

[0027] In a formula (4-2), the radical which was illustrated about R9 in a general formula (1-2) and which 
corresponds, respectively can be mentioned, for example as an alkyl group of the univalent alicyclic 
hydrocarbon radical of the carbon numbers 4-20 of R9, the divalent alicyclic hydrocarbon radical of the 
carbon numbers 4-20 which any two R9 combined and formed mutually and the shape of a straight chain of 
carbon numbers 1-4, and the letter of branching. 

[0028] In a formula (4-2), it can set to said general formula (1-2) as a desirable radical expressed with -C 
(R9)3, for example. - The radical expressed with the formula (3-1) illustrated about the desirable radical 
expressed with C(R9) 3, a formula (3-2), a formula (3-3), or a formula (3-4) can be mentioned. 
[0029] As acid dissociation nature machine content resin in this invention, when it includes a norbornene 
system repeat unit, the resin containing both norbornene system repeat unit (4-1) and norbornene system 
repeat unit (4-2) is desirable. 

[0030] In the acid dissociation nature machine content resin resin in this invention An acrylic (meta) repeat 
unit (1-1) and (meta) acrylic (meta) repeat units other than an acrylic repeat unit (1-2) It is called acrylic 
(meta) repeat unit", the following — "-- others — If it carries out, for example Acrylic-acid (meta) norbornyl, 
acrylic-acid (meta) isobornyl, Acrylic-acid tricyclo deca nil, acrylic-acid (meta) tetracyclo deca nil, (Meta) 
Acrylic-acid JISHIKURO pentenyl, acrylic-acid (meta) 1 -adamanthyl, (Meta) The acrylic ester which has 
polycyclic mold hydrocarbon frames, such as acrylic-acid 3 -hydroxy- 1 -adamanthyl and acrylic-acid (meta) 
1 -adamanthyl methyl, (meta); (meta) Acrylic-acid carboxy norbornyl, (Meta) (Meta) Carboxyl group 
content ester which has the owner pons>type hydrocarbon frame of unsaturated carboxylic acid, such as 
acrylic-acid carboxy tricyclo deca nil and acrylic-acid (meta) carboxy tetracyclo deca nil; 
[0031] A methyl acrylate, an ethyl acrylate (meta), acrylic-acid (meta) n-propyl, (Meta) Acrylic-acid n- 
butyl, acrylic-acid (meta) 2-methylpropyl, (Meta) Acrylic-acid 1 -methylpropyl, acrylic-acid (meta) t-butyl, 
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(Meta) Acrylic-acid 2-hydroxyethyl, 2-hydroxypropyl acrylate (meta), (Meta) Acrylic-acid 3- 
hydroxypropyl, acrylic-acid (meta) cyclo propyl, (Meta) Acrylic-acid cyclopentyl, acrylic-acid (meta) 
cyclohexyl, (Meta) Acrylic-acid 4-methoxy cyclohexyl, acrylic-acid (meta) 2-cyclopenthyloxy 
carbonylethyl, (Meta) Acrylic ester (meta);alpha-hydroxy methylacrylic acid methyl without polycyclic 
mold hydrocarbon frames, such as acrylic-acid 2-cyclohexyloxy carbonylethyl and acrylic-acid (meta) 2-(4- 
methoxy cyclohexyl) oxy-carbonylethyl, (Meta) alpha-hydroxy methylacrylic acid ethyl, alpha-hydroxy 
methylacrylic acid n-propyl, alpha-hydroxy methylacrylic acid ester, such as alpha-hydroxy methylacrylic 
acid n-butyl; (meta) Acrylic-acid 2-carboxy ethyl, Acrylic-acid 2-carboxy propyl, acrylic-acid (meta) 3- 
carboxy propyl, (Meta) (Meta) Monofunctional nature monomers, such as carboxyl group content (meta) 
acrylic ester without the polycyclic mold hydrocarbon frame of unsaturated carboxylic acid, such as acrylic- 
acid 4-carboxy butyl and acrylic-acid (meta) 4-carboxy cyclohexyl, and [0032] 1, 2-adamantane JIORUJI 
(meta) acrylate, 1, 3-adamantane JIORUJI (meta) acrylate, The polyfunctional (meta) acrylic ester which 
has polycyclic mold hydrocarbon frames, such as 1 , 4-adamantane JIORUJI (meta) acrylate, and tricyclo 
deca nil JIMECHIRORUJI (meta) acrylate; Methylene GURIKORUJI (meta) acrylate, Ethylene 
GURIKORUJI (meta) acrylate, propylene GURIKORUJI (meta) acrylate, 1, 6-hexane JIORUJI (meta) 
acrylate, 2, the 5-dimethyl -2, 5-hexane JIORUJI (meta) acrylate, 1, 8-octane JIORUJI (meta) acrylate, 1, 9- 
nonane JIORUJI (meta) acrylate, 1, 4-bis(2-hydroxypropyl) BENZENJI (meta) acrylate, The repeat unit in 
which polymerization nature unsaturated bonds, such as polyfunctional monomers, such as acrylic ester 
(meta) without owner pons type hydrocarbon frames, such as 1 and 3-bis(2-hydroxypropyl) BENZENJI 
(meta) acrylate, cleft can be mentioned. 

[0033] In the acid dissociation nature machine content resin resin in this invention A norbornene system 
repeat unit (4-1) and norbornene system repeat units other than a norbornene system repeat unit (4-2) It is 
called norbornene system repeat unit", the following — "— others — If it carries out, for example Norbornene 
(namely, bicyclo [2.2.1] hept-2-en), A 5-methyl bicyclo [2.2.1] hept-2-en, a 5-ethyl bicyclo [2.2.1] hept-2- 
en, A 5-n-butyl bicyclo [2.2.1] hept-2-en, a 5-hydroxy bicyclo [2.2.1] hept-2-en, A 5-hydroxymethyl bicyclo 
[2.2.1] hept-2-en and tetracyclo [4. 4.0.12, 5.17, 10] dodeca-3-en, 8-methyl tetracyclo [4. 4.0.12, 5.17, 10] 
dodeca-3-en, 8-ethyl tetracyclo [4. 4.0.12, 5.17, 10] dodeca-3-en, 8-n-butyl tetracyclo [4. 4.0.12, 5.17, 10] 
dodeca-3-en, 8-hydroxy tetracyclo [— 4. — 4.0.12, 5.17, a 10] dodeca-3-en, and 8-hydroxymethyl tetracyclo 
[- 4. - 4.0.12, 5.17, a 10] dodeca-3-en, and [0034] 8-fluoro tetracyclo [4. 4.0.12, 5.17, 10] dodeca-3-en, 8- 
fluoro methyl tetracyclo [4. 4.0.12, 5.17, 10] dodeca-3-en, 8-difluoromethyl tetracyclo [4. 4.0.12, 5.17, 10] 
dodeca-3-en, 8-trifluoromethyl tetracyclo [4. 4.0.12, 5.17, 10] dodeca-3-en, 8 and 8-difluoro tetracyclo [4. 
4.0.12, 5.17, 10] dodeca-3-en, 8 and 9-difluoro tetracyclo [4. 4.0.12, 5.17, 10] dodeca-3-en, 8 and 8-bis 
(trifluoromethyl) tetracyclo [4. 4.0.12, 5.17, 10] dodeca-3-en, 8 and 9-bis(trifluoromethyl) tetracyclo [4. 
4.0.12, 5.17, 10] dodeca-3-en, 8-methy£8-trifluoromethyl tetracyclo [4. 4.0.12, 5.17, 10] dodeca-3-en, 8, 8, 
9, and 9-tetrafluoro tetracyclo [4. 4.0.12, 5.17, 10] dodeca-3-en, 8, 8, 9, and 9-tetrakis (trifluoromethyl) 
tetracyclo [4. The repeat unit in which polymerization nature unsaturated bonds, such as 4.0.12, 5.17, and a 
10] dodeca-3-en, cleft can be mentioned. 

[0035] as other repeat units — a dicyclopentadiene and tricyclo [— 5. — 2.1.02 and a 6] deca-8-en — tricyclo 
[-- 5. - 2.1.02, a 6] deca-3-en, and tricyclo [- 4. - 4.0.12 and a 5] undeca-3-en - tricyclo [-- 6. - 2.1.01, a 
8] undeca-9-en, and tricyclo [-- 6. - 2.1.01 and a 8] undeca-4-en - Tetracyclo [4. 4.0.12, 5.17, 10.01, 6] 
dodeca-3-en, 8-methyl tetracyclo [4. 4.0.12, 5.17, 10.01, 6] dodeca-3-en, PENTA cyclo [6. 5.1.13, 6.02, 
7.09, 13] pen TADEKA-4-en, PENTA cyclo [— 7. — 4.0. - other monofunctional nature monomer; (meta) 
acrylonitrile which has polycyclic mold hydrocarbon frames, such as 12, 5.19, 12.08, and a 13] pen 
TADEKA-3-en, — alpha-chloro acrylonitrile, croton nitril, mallein nitril, Unsaturated nitrile compounds, 
such as fumaronitrile, mesa KONNITORIRU, SHITORAKONNITORIRU, and ITAKON nitril; (meta) 
Acrylamide, N and N-dimethyl (meta) acrylamide, a croton amide, a mallein amide, Partial saturation amide 
compound;N-(meta) acryloyl morpholine, such as a fumaric amide, mesa KONAMIDO, 
SHITORAKONAMIDO, and an ITAKON amide, N-vinyl-epsilon caprolactam, N-vinyl pyrrolidone, 
vinylpyridine, Other nitrogen-containing vinyl compounds, such as a vinyl imidazole; (meta) unsaturated 
carboxylic acid, such as an acrylic acid, a crotonic acid, a maleic acid, a fumaric acid, an itaconic acid, a 
citraconic acid, and mesaconic acid, can be mentioned. In this invention, an acrylic (meta) repeat unit, a 
norbornene system repeat unit, and other repeat units can be independent respectively, or can exist two or 
more sorts. 

[0036] the acid dissociation nature machine content resin in this invention — setting — the content of an 
acrylic (meta) repeat unit - usually - 30-100-mol % ~ desirable - 50-100-mol % - it is 60-100-mol % still 
more preferably. In this case, there is an inclination for the resolution of a resist to fall [ the content of an 
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acrylic (meta) repeating unit ] less than [ 30 mol % ]. 

[0037] moreover, the content of a norbornene system repeating unit — usually — 0-50-mol % ~ desirable - 

0- 40-mol % — it is 0-35-mol % still more preferably. In this case, when the content of a norbornene system 
repeating unit surpasses 50-mol %, there is an inclination for the resolution of a resist to fall, moreover, the 
content of other repeat units — all repeat units — receiving — usually — less than [ 50 mol % ] — it is less than 
[ 30 mol % ] preferably. 

[0038] Radical polymerization initiators, such as hydroperoxide, dialkyl peroxide, diacyl peroxide, and an 
azo compound, can be used for the acid dissociation nature machine content resin in this invention for the 
polymerization nature partial saturation monomer corresponding to each of that repeat unit, and it can 
manufacture them by carrying out a polymerization under existence of a chain transfer agent and in a 
suitable solvent if needed, for example. As a solvent used for the above-mentioned polymerization, for 
example N pentane, n-hexane, Alkanes, such as n-heptane, n-octane, n-nonane, and n-Deccan; A 
cyclohexane, Cycloalkanes, such as cycloheptane, cyclooctane, a decalin, and norbornane; Benzene, 
Aromatic hydrocarbon, such as toluene, a xylene, ethylbenzene, and a cumene; Chloro butane 
Hexamethylene jib ROMIDO BUROMO hexanes and dichloroethanes — Halogenated hydrocarbon, such as 
a chlorobenzene; Ethyl acetate, n-butyl 4 acetate, Ketones, such as saturation carboxylate; 2-butanone, such as 
acetic-acid i-butyl and methyl propionate, 4-methyl-2-pentanone, and 2-heptanone; ether, such as a 
tetrahydrofuran, dimethoxyethane, and diethoxy ethane, etc. can be mentioned. These solvents are 
independent, or two or more sorts can be mixed and used for them. Moreover, 40-120 degrees C of reaction 
temperature in said polymerization are usually 50-90 degrees C preferably, and reaction time is usually 1 - 
24 hours preferably for 1 to 48 hours. 

[0039] the polystyrene equivalent weight average molecular weight (henceforth "Mw") by the gel 
permeation chromatography (GPC) of the acid dissociation nature machine content resin in this invention — 
usually - 1,000-100,000 - desirable - 1,000-50,000 - it is 2,000-30,000 still more preferably. In this case, 
when there is an inclination for thermal resistance when Mw of resin considers as a resist less than by 1 ,000 
to fall and 100,000 is surpassed on the other hand, there is an inclination for the development nature when 
considering as a resist to fall, moreover, the ratio (Mw/Mn) of Mw of resin, and the polystyrene conversion 
number average molecular weight (henceforth "Mn") by gel permeation chromatography (GPC) — usually — 

1- 5 ~ it is 1-3 preferably. 

[0040] The low molecular weight constituent which uses as a principal component the monomer by which 
the acid dissociation nature machine content resin of this invention is contained in the resin is 0.5 or less % 
of the weight to the above-mentioned whole resin in solid content conversion. It is 0.1 or less % of the 
weight still more preferably 0.2 or less % of the weight preferably. When 0.5 % of the weight is surpassed, 
at the time of resist storage, generating of a foreign matter is remarkable in a resist, spreading nonuniformity 
occurs at the time of resist spreading, or there is an inclination which a defect generates at the time of resist 
pattern formation. As a low molecular weight constituent which uses a monomer as a principal component, a 
dimer, a trimer, and oligomer are mentioned in addition to a monomer, and it is a 500 or less-Mw 
component suitably. The combination of chemical purification methods, such as rinsing and a **** extract, 
these chemical purification methods, and physical purification methods, such as ultrafiltration and 
centrifugal separation, etc. can remove a 500 or less-Mw component, and the high performance 
chromatography (HPLC) of resin can analyze it. In addition, acid dissociation nature machine content resin 
is so desirable that there are few impurities, such as a halogen and a metal, and, thereby, the sensibility when 
considering as a resist, resolution, process stability, a pattern configuration, etc. can be improved further. 
[0041] The acid dissociation nature machine which exists in acid dissociation nature machine content resin 
is made to dissociate according to an operation of the acid generated by exposure, as a result, the exposure 
section of a resist coat serves as soluble at an alkali developer, and the radiation- sensitive acid generator 
which can be used for this invention has the operation which forms the resist pattern of a positive type. As a 
radiation-sensitive acid generator in this invention, an onium salt ghost, a halogen content compound, a 
diazoketone compound, a sulfone compound, a sulfonic-acid compound, etc. can be mentioned. As an 
example of these acid generators, triphenylsulfonium nona fluoro-n-butane sulfonate, Triphenylsulfonium 
perfluoro-n-octane sulfonate, l-(3, 5-dimethyl-4-hydroxyphenyl) tetrahydro thio FENIUMUNONA fluoro- 
n-butane sulfonate, l-(3, 5-dimethyl-4-hydroxyphenyl) tetrahydro thio FENIUMU perfluoro-n-octane 
sulfonate, l-(4-hydroxy naphthalene- 1 -IRU) tetrahydro thio FENIUMUNONA fluoro-n-butane sulfonate, 1- 
(4-hydroxy naphthalene- 1 -IRU) tetrahydro thio FENIUMU perfluoro-n-octane sulfonate, 1 -(4-n-butoxy 
naphthalene- 1 -IRU) tetrahydro thio FENIUMUNONA fluoro-n-butane sulfonate, 1 -(4-n-butoxy 
naphthalene- 1 -IRU) tetrahydro thio FENIUMU perfluoro-n-octane sulfonate, l-(2-naphthalene-l-IRU-2- 
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oxo-ethyl) tetrahydro thio FENIUMUNONA fluoro-n-butane sulfonate, The sulfonium salt which has aryl 
groups, such as l-(2-naphthalene-l-IRU-2-oxo-ethyl) tetrahydro thio FENIUMU perfluoro-n-octane 
sulfonate, can be mentioned as a desirable thing. 

[0042] In addition to the above-mentioned acid generator, as an example, diphenyliodonium 
trifluoromethane sulfonate, Diphenyliodonium nona fluoro-n-butane sulfonate, diphenyliodonium perfluoro- 
n-octane sulfonate, Bis(4-t-buthylphenyl) iodonium trifluoromethane sulfonate, Bis(4-t-buthylphenyl) 
iodonium nona fluoro-n-butane sulfonate, Bis(4-t-buthylphenyl) iodonium perfluoro-n-octane sulfonate, 
Cyclohexyl and 2-oxocyclohexyl methyl sulfonium trifluoromethane sulfonate, Dicyclohexyl and 2- 
oxocyclohexyl sulfonium trifluoromethane sulfonate, 2-oxocyclohexyl dimethyl sulfonium trifluoromethane 
sulfonate, [0043] The trifluoromethane sulfonyloxy bicyclo [2.2.1] hept-5-en -2, 3-dicarboxyimide, The N- 
nona fluoro-n-butane sulfonyloxy bicyclo [2.2.1] hept-5-en -2, 3-dicarboxyimide, The N-perfluoro-n-octane 
sulfonyl bicyclo [2.2.1] hept-5-en -2, 3-dicarboxyimide, N-hydroxy SUKUSHIIMIDO trifluoromethane 
sulfonate, N-hydroxy SUKUSHIIMIDO nona fluoro-n-butane sulfonate, N-hydroxy SUKUSHI imide 
perfluoro-n-octane sulfonate, 1 , and 8-naphthalene dicarboxylic acid imide trifluoromethane sulfonate etc. is 
desirable. 

[0044] In this invention, an acid generator is independent, or two or more sorts can be mixed and used for it. 
the resin 100 weight section from a viewpoint from which the amount of the acid generator used secures the 
sensibility and development nature as a, resist in this invention — receiving — usually — 0.1 - 20 weight 
section — it is 0.5 - 10 weight section preferably. In this case, there is an inclination which becomes [ the 
amount of the acid generator used ] the transparency over a radiation falling and being able to be hard to 
obtain a rectangular resist pattern if there is an inclination for sensibility and development nature to fall, 
under in the 0.1 weight section and 20 weight sections are surpassed on the other hand. 
[0045] Various kinds of additives, such as an acid diffusion control agent, an alicycle group additive which 
has an acid dissociation nature machine, a surfactant, and a sensitizer, can be blended with the radiation- 
sensitive resin constituent of this invention if needed. The above-mentioned acid diffusion control agent is a 
component which has the operation which controls the diffusion phenomenon in the resist coat of the acid 
produced from an acid generator by exposure, and controls the chemical reaction in a non-exposing field 
which is not desirable. While the storage stability of the radiation-sensitive resin constituent obtained by 
blending such an acid diffusion control agent improves and the resolution as a resist improves further, line 
breadth change of the resist pattern by fluctuation of the length soaking time (PED) from exposure to a 
development can be suppressed, and the constituent which was extremely excellent in process stability is 
obtained. As the above-mentioned acid diffusion control agent, the nitrogen-containing organic compound 
from which basicity does not change with the exposure or heat-treatment in the formation process of a resist 
pattern is desirable. The compound expressed with the following type (7) as such a nitrogen-containing 
organic compound, for example (It is hereafter called "nitrogen-containing compound (b)".) The compound 
which has two nitrogen atoms in the same intramolecular (it is hereafter called "nitrogen-containing 
compound (b)".) The Pori amino compound and polymer (these are hereafter called collectively "nitrogen- 
containing compound (Ha)".) which have three or more nitrogen atoms An amide group content compound, 
an urea compound, a nitrogen-containing heterocyclic compound, etc. can be mentioned. 
[Formula 8] 
R 11 

R 11 N R 11 

(7) 

a formula (7) - setting - every — Rl 1 shows the unsubstituted shape of a hydrogen atom, a permutation, or 
a straight chain, the letter of branching or an annular alkyl group, a permutation, an unsubstituted aryl group, 
a permutation, or an unsubstituted aralkyl radical independently of mutual. 

[0046] As nitrogen-containing compound (b), for example n-hexylamine, n-heptyl amine, Monochrome 
(cyclo) alkylamines, such as n-octyl amine, n-nonyl amine, n-DESHIRU amine, and cyclohexylamine; G n 
butylamine, G n-pentylamine, G n-hexylamine, a G n-heptyl amine, A G n-octyl amine, a G n-nonyl amine, 
a G n-DESHIRU amine, JI (cyclo) alkylamines, such as cyclohexyl monomethylamine and 
dicyclohexylamine; Triethylamine, Tree n propylamine, tree n butylamine, tree n-pentylamine, Tree n- 
hexylamine, a tree n-heptyl amine, a tree n-octyl amine, A tree n-nonyl amine, a tree n-DESHIRU amine, 
cyclohexyl dimethylamine, The Tori (cyclo) alkylamines, such as methyl dicyclohexylamine and tricyclo 
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hexylamine; An aniline, Aromatic amine, such as N-methylaniline, N.N-dimethylaniline, 2-methylaniline, 3- 
methylaniline, 4-methylaniline, 4-nitroaniline, a diphenylamine, a triphenylamine, and a naphthylamine, can 
be mentioned. 

[0047] As nitrogen-containing compound (b), for example Ethylenediamine, N and N, N', N f - 
tetramethylethylenediamine, Tetramethylenediamine, hexamethylenediamine, 4, and 4 , -diamino 
diphenylmethane, A - diamino diphenyl ether, and 4 and 4 f 4, 4'-diamino benzophenone, A 4 and 4 , -diamino 
diphenylamine, 2, and 2-bis(4-aminophenyl) propane, A 2-(3-aminophenyl)-2-(4-aminophenyl) propane, A 

2- (4-aminophenyl)-2-(3-hydroxyphenyl) propane, A 2-(4-aminophenyl)-2-(4-hydroxyphenyl) propane, 1, 4- 
bis[l-(4-aminophenyl)-l-methylethyl] benzene, 1 and 3-bis[l-(4-aminophenyl)-l-methylethyl] benzene, the 
bis(2-dimethylaminoethyl) ether, the bis(2-diethylaminoethyl) ether, etc. can be mentioned. As a nitrogen- 
containing compound (Ha), the polymer of polyethyleneimine, the poly allylamine, and 2- 
dimethylaminoethyl acrylamide etc. can be mentioned, for example. 

[0048] As the above-mentioned amide group content compound, for example A N-t-butoxy cull BONIRUJI- 
n-octyl amine, An N-t-butoxy cull BONIRUJI-n-nonyl amine, a N-t-butoxy cull BONIRUJI-n-DESHIRU 
amine, N-t-butoxy cull BONIRUJI cyclohexylamine, an N-t-butoxycarbonyl-l-adamanthyl amine, An N-t- 
butoxycarbonyl-N-methyl-l-adamanthyl amine, An N and N-G t-butoxycarbonyl-l-adamanthyl amine, N, 
an N-G t-butoxycarbonyl-N-methyl-l-adamanthyl amine, N-t-butoxycarbonyl -4, 4 ? -diamino 
diphenylmethane, N and N'-G t-butoxy KARUBONIRUHEKISA methylene diamine, N and N, and N'N 1 - 
tetra~t-butoxy KARUBONIRUHEKISA methylene diamine, N and N'-G t-butoxycarbonyl -1, 7-diamino 
heptane, N and N f -G t-butoxycarbonyl -1, 8-diamino octane, N and N f -G t-butoxycarbonyl -1, 9-diamino 
nonane, N and N'-G t-butoxycarbonyl -1, 10-diamino decane, N and N'-G t-butoxycarbonyl -1, 12-diamino 
dodecane, N, N'-G t-butoxycarbonyl -4, 4'-diamino diphenylmethane, An N-t-butoxy cull BONIRUBENZU 
imidazole, N-t-butoxycarbonyl-2-methylbenzimidazol, Others [ amino compounds /, such as N-t- 
butoxycarbonyl-2-phenyl benzimidazole / N-t-butoxycarbonyl group content ], A formamide, N-methyl 
formamide, N,N-dimethylformamide, an acetamide, N-methyl acetamide, N,N-dimethylacetamide, a 
propione amide, a benzamide, a pyrrolidone, N-methyl pyrrolidone, etc. can be mentioned. 
[0049] As the above-mentioned urea compound, urea, methyl urea, 1, and 1 -dimethylurea, 1,3- 
dimethylurea, 1, 1 and 3, 3-tetramethyl urea, 1, 3 -diphenyl urea, tree n-butyl thiourea, etc. can be mentioned, 
for example. As the above-mentioned nitrogen-containing heterocyclic compound, for example An 
imidazole, 4-methyl imidazole, Imidazole derivatives, such as 4-methyl-2-phenylimidazole and 
benzimidazole 2-phenyl benzimidazole; A pyridine, 2-methylpyridine, 4-methylpyridine, 2-ethylpyridine, 4- 
ethyl pyridine, 2-phenyl pyridine, 4-phenyl pyridine, a 2-methyl-4-phenyl pyridine, Nicotine, a nicotinic 
acid, nicotinamide, a quinoline, 4-hydroxyquinoline, Pyridines, such as 8-oxyquinoline and an acridine; 
Others [ piperazines /, such as a piperazine and 1 -(2-hydroxyethyl) piperazine, ], Pyrazine, a pyrazole, 
pyridazine, kino ZARIN, a pudding, a pyrrolidine, A piperidine, 3-piperidino -1, 2-propanediol, a 
morpholine, 4-methyl morpholine, 1, 4-dimethyl piperazine, 1, 4-diazabicyclo [2.2.2] An octane etc. can be 
mentioned. 

[0050] Nitrogen-containing compound (b), an amide group content compound, a nitrogen-containing 
heterocyclic compound, etc. are desirable among these nitrogen-containing organic compounds. Moreover, 
the above-mentioned acid diffusion control agent is independent, or can mix and use two or more sorts. 
[005 1 ] Moreover, the alicycle group additive which has the above-mentioned acid dissociation nature 
machine is a component which shows the operation which improves further an adhesive property with dry 
etching resistance, a pattern configuration, and a substrate etc. As such an alicycle group additive, for 
example 1-adamantane carboxylic-acid t-butyl, 1-adamantane carboxylic-acid t-butoxy carbonylmethyl, 1, 

3- adamantane dicarboxylic acid G t-butyl, 1-adamantane acetic-acid t-butyl, 1-adamantane acetic-acid t- 
butoxy carbonylmethyl, Adamantane derivatives, such as 1 and 3 - AD AM ANT AN JI acetic-acid G t-butyl; 
Deoxycholic acid t-butyl, Deoxycholic acid t-butoxy carbonylmethyl, deoxycholic acid 2-ethoxyethyl, 
Deoxycholic acid 2-cyclohexyloxy ethyl, deoxycholic acid 3-oxocyclohexyl, Deoxycholate, such as 
deoxycholic acid tetrahydropyranyl and deoxycholic acid mevalonolactone ester; Lithocholic acid t-butyl, 
Lithocholic acid t-butoxy carbonylmethyl, lithocholic acid 2-ethoxyethyl, Lithocholic acid ester, such as 
lithocholic acid 2-cyclohexyloxy ethyl, lithocholic acid 3-oxocyclohexyl, lithocholic acid tetrahydropyranyl, 
and lithocholic acid mevalonolactone ester, can be mentioned. These alicycle group additives are 
independent, or two or more sorts can be mixed and used for them. 

[0052] Moreover, the above-mentioned surfactant is a component which shows the operation which 
improves spreading nature, striae SHON, development nature, etc. As such a surface active agent, for 
example The polyoxyethylene lauryl ether, Polyoxyethylene stearylether, the polyoxyethylene oleyl ether, 
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Polyoxyethylene n-octyl phenyl ether, the polyoxyethylene n-nonylphenyl ether, By the following trade 
name besides the Nonion system surfactants, such as a polyethylene-glycol JIRAU rate and polyethylene- 
glycol distearate KP341 (Shin-Etsu Chemical Co., Ltd. make) and poly flow No. 75 — said — No. 95 (product 
made from Kyoeisha Chemistry) — EFUTOPPU EF301, said EF303, said EF352 (product made from 
TOKEMU Products), the megger facsimile F171 — said — F173 (Dainippon Ink & Chemicals, Inc. make) — 
Fluorad FC430, said FC431 (Sumitomo 3M make), the Asahi guard AG710 and Sir chlorofluocarbon S-382 
- said -- SC-101 - said -- SC-102 - said - SC-103 - said SC-104 said -- SC-105 said - SC-106 
(Asahi Glass Co., Ltd. make) etc. can be mentioned. These surfactants are independent, or two or more sorts 
can be mixed and used for them. 

[0053] Moreover, the above-mentioned sensitizer absorbs the energy of a radiation, transmits the energy to 
an acid generator, shows the operation which increases the amount of generation of an acid by that cause, 
and has the effectiveness of raising the sensibility over which only a radiation-sensitive resin constituent is 
covered. As such a sensitizer, acetophenones, benzophenones, naphthalene, a biacetyl, eosine, a rose bengal, 
pyrenes, anthracene, and phenothiazins can be mentioned. These sensitizers are independent, or two or more 
sorts can be mixed and used for them. Moreover, by blending a color or a pigment, the latent image of the 
exposure section can be made to be able to visualize, the effect of the halation at the time of exposure can be 
eased, and an adhesive property with a substrate can be improved by blending an adhesion assistant. 
Furthermore, as additives other than the above, the alkali flxsibility resin mentioned later, the low-molecular 
alkali solubility control agent which has the protective group of acid dissociation nature, an antihalation 
agent, a preservation stabilizing agent, a defoaming agent, etc. can be mentioned. 

[0054] After usually dissolving in a solvent so that total-solids concentration may usually become 10 - 25 % 
of the weight preferably five to 50% of the weight on the occasion of the use, the radiation-sensitive resin 
constituent of this invention is filtered with the filter of about 0.2 micrometers of apertures, and is prepared 
as a constituent solution. As a solvent used for preparation of the above-mentioned constituent solution For 
example, 2-butanone, 2-pentanone, 3-methyl-2-butanone, 2-hexanone, 4-methyl-2-pentanone, 3-methyl-2- 
pentanone, The ketones of the shape of a straight chain, such as 3 and 3-dimethyl-2-butanone, 2-heptanone, 
and 2-octanone, and the letter of branching; Cyclopentanone, 3-methyl cyclopentanone, a cyclohexanone, 2- 
methylcyclohexanone, Annular ketones, such as 2, 6-dimethyl cyclohexanone, and an isophorone; 
Propylene-glycol-monomethyl-ether acetate, Propylene glycol monoethyl ether acetate, propylene glycol 
mono— n-propyl ether acetate, Propylene glycol mono~i-propyl ether acetate, propylene glycol mono— n- 
butyl ether acetate, Propylene glycol mono— i-butyl ether acetate, propylene glycol mono— sec-butyl ether 
acetate, Propylene glycol monoalkyl ether acetate, such as propylene glycol mono— t-butyl ether acetate; 2- 
hydroxy methyl propionate, 2-hydroxy ethyl propionate, 2-hydroxy propionic-acid n-propyl, 2-hydroxy 
propionic-acid i-propyl, 2-hydroxy propionic-acid n-butyl, 2-hydroxy propionic-acid i-butyl, 2-hydroxy 
propionic-acid sec-butyl, 2-hydroxy propionic-acid alkyls, such as 2-hydroxy propionic-acid t-butyl; 3- 
methoxy methyl propionate, [0055] besides 3-alkoxy propionic-acid alkyls, such as 3-methoxy ethyl 
propionate, 3-ethoxy methyl propionate, and 3-ethoxy ethyl propionate N-propyl alcohol, i-propyl alcohol, 
n-butyl alcohol, T-butyl alcohol, a cyclohexanol, ethylene glycol monomethyl ether, Ethylene glycol 
monoethyl ether, the ethylene glycol mono— n-propyl ether, Ethylene glycol mono— n-butyl ether, 
diethylene-glycol wood ether, Diethylene-glycol diethylether, diethylene glycol-di-n-propyl ether, 
Diethylene glycol-di-n-butyl ether, ethylene glycol monomethyl ether acetate, Ethylene glycol monoethyl 
ether acetate, ethylene glycol mono— n-propyl ether acetate, Propylene glycol monomethyl ether, the 
propylene glycol monoethyl ether, The propylene glycol mono— n-propyl ether, toluene, a xylene, 2- 
hydroxy-2-methyl ethyl propionate, ethoxy ethyl acetate, Hydroxyacetic acid ethyl, 2-hydroxy-3 -methyl 
methyl butyrate, 3-methoxy butyl acetate, 3-methyl-3-methoxy butyl acetate, 3-methyl-3-methoxy butyl 
propionate, 3-methyl-3-methoxybutyl butyrate, ethyl acetate, n-propyl acetate, N-butyl acetate, methyl 
acetoacetate, an ethyl acetoacetate, methyl pyruvate, Pyruvic-acid ethyl, N-methyl pyrrolidone, N.N- 
dimethylformamide, N,N-dimethylacetamide, benzyl ethyl ether, di-n-hexyl ether, The diethylene-glycol 
monomethyl ether, diethylene glycol monoethyl ether, A caproic acid, a caprylic acid, 1-octanol, 1-nonanol, 
benzyl alcohol, benzyl acetate, ethyl benzoate, oxalic acid diethyl, a diethyl maleate, gamma-butyrolactone, 
ethylene carbonate, propylene carbonate, etc. can be mentioned. 

[0056] These solvents are independent, or although two or more sorts can be mixed and used, the ketones of 
the shape of a straight chain and the letter of branching, annular ketones, propylene glycol monoalkyl ether 
acetate, 2-hydroxy propionic-acid alkyls, 3-alkoxy propionic-acid alkyls, gamma-butyrolactone, etc. are 
desirable above all. 

[0057] Especially the radiation-sensitive resin constituent of this invention is useful as a chemistry 
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magnification mold resist excellent in storage stability. In a chemistry magnification mold resist, according 
to an operation of the acid generated from the acid generator by exposure, the acid dissociation nature 
machine in resin dissociates, and a carboxyl group is produced, consequently the solubility over the alkali 
developer of the exposure section of a resist becomes high, and this exposure section is dissolved by the 
alkali developer, it is removed, and the -resist pattern of a positive type is obtained. In case a resist pattern is 
formed from the radiation-sensitive resin constituent of this invention, after forming a resist coat and heat- 
treating beforehand by the case by applying a constituent solution on substrates, such as a silicon wafer and 
a wafer covered with aluminum, with proper spreading means, such as rotation spreading, flow casting 
spreading, and roll coating, (henceforth "PB"), it exposes on this resist coat so that a predetermined resist 
pattern may be formed. Although a visible ray, ultraviolet rays, far ultraviolet rays, an X-ray, a eharged- 
particle line, etc. are used as a radiation used in that case according to the class of acid generator used, 
selecting suitably, the far ultraviolet rays represented by a KrF excimer laser (wavelength of 248nm), an ArF 
excimer laser (wavelength of 193nm), or F2 excimer laser (wavelength of 157nm) are desirable. In this 
invention, heat-treating after exposure (henceforth "PEB") is desirable. By this PEB, the dissociative 
reaction of an acid dissociation nature machine advances smoothly. Although the heating conditions of PEB 
change with the combination presentation of a radiation-sensitive resin constituent, they are usually 50-170 
degrees C preferably 30-200 degrees C. 

[0058] In order to pull out the potentia of a radiation-sensitive resin constituent in this invention to the 
maximum extent, For example, in order to prevent the effect of the basic impurity which can also form the 
antireflection film of an organic system or an inorganic system on the substrate used, and is contained in an 
environmental ambient atmosphere as indicated by JP,6-12452,B etc., For example, a protective coat can 
also be prepared on a resist coat, or these techniques can also be used together as indicated by JP,5- 
188598,A etc. Subsequently, a predetermined resist pattern is formed by developing the exposed resist coat 
using an alkali developer. As the above-mentioned alkali developer, for example A sodium hydroxide, a 
potassium hydroxide, A sodium carbonate, silicic-acid sodium, meta-silicic-acid sodium, aqueous ammonia, 
Ethylamine, n propylamine, diethylamine, G n propylamine, Triethylamine, methyl diethylamine, ethyl 
dimethylamine, Triethanolamine, tetramethylammonium hydroxide, a pyrrole, The alkaline water solution 
which dissolved at least one sort of alkaline compounds, such as piperidine, choline, 1 , 8-diazabicyclo- 
[5.4.0]-7-undecene, 1, and 5-diazabicyclo-[4.3.0]-5-nonene, is desirable. The concentration of the alkaline 
above-mentioned water solution is usually 10 or less % of the weight. In this case, if the concentration of an 
alkaline water solution surpasses 10 % of the weight, a non-exposed area is [ a possibility of dissolving in a 
developer ] and is not desirable, either. 

[0059] Moreover, an organic solvent can also be added in the alkaline above-mentioned water solution. As 
the above-mentioned organic solvent, for example An acetone, a methyl ethyl ketone, a methyl i-butyl 
ketone, Cyclopentanone, a cyclohexanone, 3 -methyl cyclopentanone, Ketones, such as 2 and 6-dimethyl 
cyclohexanone; Methyl alcohol, Ethyl alcohol, n-propyl alcohol, i-propyl alcohol, n-butyl alcohol, t-butyl 
alcohol, cyclopentanol, Alcohols, such as cyclohexanol, 1, 4-hexandiol, 1, and 4-hexane dimethylol; A 
tetrahydrofuran, Ether, such as dioxane; aromatic hydrocarbon, such as ester; toluene, such as ethyl acetate, 
n-butyl acetate, and acetic-acid i-amyl, and a xylene, a phenol, acetonylacetone, dimethylformamide, etc. 
can be mentioned. These organic solvents are independent, or two or more sorts can be mixed and used for 
them. Below 1 00 capacity % of the amount of the organic solvent used is desirable to an alkaline water 
solution. In this case, when the amount of the organic solvent used surpasses 100 capacity %, development 
nature falls and there is a possibility that the development remainder of the exposure section may increase. 
Moreover, optimum dose addition of the surfactant etc. can also be carried out at the alkaline above- 
mentioned water solution. In addition, a$ter developing negatives with an alkali developer, generally it 
washes with water and dries. 
[0060] 

[Example] Hereafter, an example is given and the gestalt of operation of this invention is explained still 
more concretely. Here, the section is weight criteria unless it mentions specially. Each measurement and 
evaluation in an example and the example of a comparison were performed by the following approach. 

(1) Mw : it measured using the GPC column (two G2000HXL(s), one G3000HXL, and one G4000HXL) by 
TOSOH CORP. with the gel permeation chromatography (GPC) which makes mono dispersion polystyrene 
a criterion on analysis conditions with a flow rate tetrahydrofuran [ a part for /and the elution solvent 
tetrahydrofuran of 1.0ml ], and a column temperature of 40 degrees C. 

(2) The amount of the low molecular weight constituent which uses a monomer as a principal component : 
GL Sciences Intersil It measured with high performance chromatography (HPLC) on the analysis conditions 
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of a phosphoric-acid water solution using the ODS-25micrometer column (4.6mm phix250mm) flow rate 
elution solvent acrylonitrile of 1.0ml / [ a part for /, and ] 0.1%. 

(3) The foreign matter in liquid : it measured on the analysis conditions for flow rate/of 10ml using Rion 
particle counter KL-20A about the foreign matter of 0.25 micrometers, 0.30 micrometers, 0.50 micrometers, 
and 1.0-micrometer size. After preparing the resist according to the presentation of Table 1 and removing a 
foreign matter for the foreign matter of 0.25-micrometer size to 200 pieces / 10ml or less among the foreign 
matters of the above-mentioned size, thb sample was kept in 5 degrees C and change of a foreign matter 
with time was pursued. 

[0061] Sensibility : (4) Use as a substrate the silicon wafer (ARC25) in which ARC25 (product made from 
Bruwer Science (Brewer Science)) film of 820 micrometers of thickness was formed on the front face. A 
class product solution is applied with a spin coat on a substrate. On a hot plate On the resist coat of 0.34 
micrometers of thickness which formed by performing PB on the conditions shown in Table 2, it exposed 
through the mask pattern with the ArF excimer laser aligner (the lens numerical aperture 0.55, exposure 
wavelength of 193nm) by NIKON CORP. Then, after performing PEB on the conditions shown in Table 2, 
with 2.38% of the weight of the tetramethylammonium hydroxide water solution, at 25 degrees C, negatives 
were developed for 60 seconds, and it rinsed, it dried, and the resist pattern of a positive type was formed. 
At this time, light exposure which forms Rhine - and - tooth- space pattern (1L1S) with a line breadth of 0.16 
micrometers in the line breadth of 1 to 1 was made into the optimal light exposure, and this optimal light 
exposure was made into sensibility. 

(5) Resolution : the dimension of the minimum resist pattern resolved with the optimal light exposure was 
made into resolution. 

[0062] the example 1 of acid dissociation nature machine content resin composition — [Formula 9] 
ca 3 I 

I H 2 C=C 
H 2 C=C \ 

\ c=o 

/ c= ° *• 
o 

-to 

(a-1) (ar-2) 




41.95g [ of compounds expressed with the above-mentioned formula (alpha-1) ] (alpha-1) (45-mol %), 
48.63g [ of compounds expressed with the above-mentioned formula (alpha-2) ] (alpha-2) (55-mol %), and 
azobisiso valeric-acid methyl 2.28g was dissolved in 2-butanone 181.15g, and the monomer solution was 
prepared. Independently, 2-butanone 88. 8g was put into the three necked flask with a capacity of 500ml, and 
the nitrogen purge was performed for 30 minutes. Then, it held at 80 degrees C, stirring a reaction solution, 
and the above-mentioned monomer solution was dropped over 2 hours from the tap funnel, it heated for 
further 3 hours and the polymerization was carried out. After polymerization termination, water cooling of 
the reaction solution was carried out, it cooled at 30 degrees C or less, and it supplied in methanol l,370g 
and the depositing white powder was carried out the ** exception. Then, after repeating the actuation which 
is mixed with methanol l,250g and washes white powder 3 times and carrying out it a ** exception, it dried 
at 50 degrees C for 17 hours, and 59g (65 % of the weight of yield) of resin of white powder was obtained. 
The content of each repeat unit to whicli Mw is 13,500 and originates in a compound (alpha-1) and a 
compound (alpha-2) of this resin was 40.8/59.2 (mol %) of copolymers. The residual monomer to which the 
residual monomer originating in a compound (alpha-1) originates in a compound (alpha-2) 0.02% of the 
weight was 0.01 % of the weight to the obtained whole resin. Let this resin be resin (A-1). 
[0063] the example 2 of acid dissociation nature machine content resin composition — [Formula 10] 
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(a-1) (ar-2) (a-5) 



22.01g [ of compounds expressed with the above-mentioned formula (alpha-1) ] (alpha-1) (48-mol %), 
12.39g [ of compounds expressed with the above-mentioned formula (alpha-2) ] (alpha-2) (28.5-mol %), 
and 3-hydroxy adamanthyl methacrylate (alpha-5) 10.87g (23.5-mol %) and azobisiso valeric-acid methyl 
1 .80g were dissolved in 2-butanone 60.2 lg, and the monomer solution was prepared. Independently, 2- 
butanone 43.89g was put into the three necked flask with a capacity of 500ml, and the nitrogen purge was 
performed for 30 minutes. Then, it held at 80 degrees C, stirring a reaction solution, and the above- 
mentioned monomer solution was dropped over 2 hours from the tap funnel, it heated for further 3 hours and 
the polymerization was carried out. After polymerization termination, water cooling of the reaction solution 
was carried out, it cooled at 30 degrees C or less, and it supplied in methanol 800g and the depositing white 
powder was carried out the ** exception. Then, after repeating twice the actuation which is mixed with 
methanol 720g and washes white powder and carrying out it a ** exception, it dried at 50 degrees C for 17 
hours, and 34g (75 % of the weight of yield) of resin of white powder was obtained. The content of each 
repeat unit to which Mw is 1 1,000 and originates in a compound (alpha-1), a compound (alpha-2), and 3- 
hydroxy adamanthyl methacrylate (alpha-5) of this resin was the copolymer of 44.5/30.3/25.2 (mol %). The 
residual monomer to which the residual monomer to which the residual monomer originating in a compound 
(alpha-1) originates in a compound (alpha-2) 0.05% of the weight originates in a compound (alpha-5) 0.07% 
of the weight was 0.5 or less % of the weight, and the monomer component was 0.5 or less % of the weight 
also as the whole. Let this resin be resin (A-2). 

[0064] the example 3 of acid dissociation nature machine content resin composition — [Formula 1 1 ] 
CHj 

/ 



H3C 




(0-4) (3-2) (r-1) 



76.23g (alpha-1) (30-mol %) of compounds expressed with the following type (alpha-1), 38.22g (beta-4) 
(2 1 -mol %) of compounds expressed with the following type (beta-4), Weighing capacity of the norbornene 
(beta-2) 13.34g (13-mol %), 37.22g [ of maleic anhydrides ] (gamma-1) (36-mol %), and azobisiso valeric- 
acid methyl 33.00g is carried out to a three necked flask with a capacity of 500ml. It dissolved in 
tetrahydrofuran 165g and the nitrogen pprge was performed for 30 minutes. Then, it held at 65 degrees C, 
stirring a reaction solution, and it heated for 8 hours and the polymerization was carried out. After 
polymerization termination, water cooling of the reaction solution was carried out, it cooled at 30 degrees C 
or less, and it supplied in n-heptane 3000g and the depositing white powder was carried out the ** 
exception. Then, after repeating the actuation which is mixed with n-heptane lOOOg and washes white 
powder 3 times and carrying out it a ** exception, it dried at 50 degrees C for 17 hours, and 1 18g (60 % of 
the weight of yield) of resin of white powder was obtained, the monomer to which Mw is 5,800 and, as for 
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this resin, originates in a compound (alpha- 1) — the inside of resin — 33-mol % — it was the introduced 
copolymer. The sum total of a residual monomer with which the residual monomer originating in a 
compound (alpha- 1) originates in 0.05 % of the weight and a compound (alpha- 1), a compound (beta-4), 
norbornene (beta-2), and a maleic anhydride (gamma- 1) was 0.5 or less % of the weight, and the monomer 
component was 0.5 or less % of the weight also as the whole. Let this resin be resin (A-3). 
[0065] the example 4 of acid dissociation nature mac hine c ontent resin composition — [Formula 12] 
CHj CHj Pis 



H 2 C=C 




H 2 C=C 



HO 




(a-4) 



<a-5) 



(£-3) 



(r-D 



18.02g (alpha-2) (20-mol %) of compounds expressed with the above-mentioned formula (alpha-2), 13.64g 
(alpha-4) (20-mol %) of compounds expressed with the above-mentioned formula (alpha-4), 28.82g (beta-3) 
(25-mol %) of compounds expressed with the above-mentioned formula (beta-3), 3-hydroxy adamanthyl 
methacrylate (alpha-5) 9.58g (ten-mol %), Weighing capacity of the 9.94g [ of maleic anhydrides ] (gamma- 
1) (25-mol %) and azobisiso valeric-acid methyl 9.33g was carried out to the three necked flask with a 
capacity of 500ml, it dissolved in 2-butanone 200g, and the nitrogen purge was performed for 30 minutes. 
Then, it held at 75 degrees C, stirring a reaction solution, and it heated for 6 hours and the polymerization 
was carried out. After polymerization termination, water cooling of the reaction solution was carried out, it 
cooled at 30 degrees C or less, and it supplied in n-heptane 560g and the depositing white powder was 
carried out the ** exception. Then, after repeating twice the actuation which is mixed with isopropanol 240g 
and washes white powder and carrying out it a ** exception, it dried at 50 degrees C for 17 hours, and 54g 
(60 % of the weight of yield) of resin ofi white powder was obtained, the monomer to which the monomer to 
which Mw is 1 1,500 and, as for this resin, originates in a compound (beta-3) originates in 19-mol % and a 
compound (alpha-4) in resin — the inside of resin — ten-mol % — it was the introduced copolymer. The sum 
total of a residual monomer with which the residual monomer originating in a compound (alpha-2) 
originates in 0.05 % of the weight and a compound (alpha-2), a compound (alpha-4), (beta-3), (alpha-5), and 
(gamma-1) was below 0.5% weight, and the monomer component was 0.5 or less % of the weight also as 
the whole. Let this resin be resin (A-4). 

[0066] the example 5 of acid dissociation nature machine content resin composition — [Formula 13] 

CH3 

CH 3 / 
/ H 2 C=C 
H 2 C=C \ 

\ c=o 



H 3 C 





(a-1) 



(a-2) 



41.95g [ of compounds expressed with the above-mentioned formula (alpha-1) ] (alpha-1) (45-mol %), 
48.63g [ of compounds expressed with the above-mentioned formula (alpha-2) ] (alpha-2) (55-mol %), and 
azobisiso valeric-acid methyl 2.28g was dissolved in 2-butanone 181.15g, and the monomer solution was 
prepared. Independently, 2-butanone 88. 8g was put into the three necked flask with a capacity of 500ml, and 
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the nitrogen purge was performed for 30 minutes. Then, it held at 80 degrees C, stirring a reaction solution, 
and the above-mentioned monomer solution was dropped over 2 hours from the tap funnel, it heated for 
further 3 hours and the polymerization was carried out. After polymerization termination, water cooling of 
the reaction solution was carried out, it cooled at 30 degrees C or less, and it supplied in methanol l,370g 
and the depositing white powder was carried out the ** exception. Then, after carrying out once actuation 
which is mixed with methanol l,250g and washes white powder and carrying out it a ** exception, it dried 
at 50 degrees C for 17 hours, and 60g (65 % of the weight of yield) of resin of white powder was obtained. 
The content of each repeat unit to which Mw is 13,350 and originates in a compound (alpha-1) and a 
compound (alpha-2) of this resin was 41 .1/58.9 (mol %) of copolymers. The residual monomer to which the 
residual monomer originating in a compound (alpha-1) originates in a compound (alpha-2) 0.51% of the 
weight was 0.23 % of the weight. Let this resin be resin (A-5). 

[0067] Various evaluations were performed about the class product solution which consists of a component 
shown in examples 1 -4 and example of comparison 1 table 1 . An evaluation result is shown in Table 1 and 
2. Components other than polymer (A-i) - (A-5) in Table 1 are as follows. 

acid generator B-l:l-(4-n-butoxy naphthyl) tetrahydro thio FENIUMUNONA fluoro-n- the butane sulfonate 
acid diffusion control agent C-l:2-phenyl benzimidazole ~ solvent D-1 propylene- glycol-monomethyl-ether 
acetate D-2:2-heptanone [0068] 
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100 
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150 
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[0069] 
[Table 2] 



http : //www4 . ipdl . ncipi . go . j p/cgi -bin/tr an_web_cgi_ej j e 



6/16/2006 



i 

JP,2003-270788,A [DETAILED DESCRIPTION] 



Page 16 of 16 







m 




i 


2 


3 


4 


1 


an*** 


0.34 


0.34 


0.34 


0.34 


0.34 




ARC25 


ARC25 


ARC25 


ARC25 


ARC25 


PB 

fi& (°C) 


120 


120 


120 


120 


120 




90 


90 


90 


90 


90 


PEB 

as (°c) 


110 


110 


110 


110 


110 




90 


90 


90 


90 


90 


SS (J/m*> 


200 


210 


203 


211 


202 




0.13 


0.13 


0.13 


0.13 


0.13 




35 


49 


> 

35 ' 


39 


39 




69 
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[0070] 

[Effect of the Invention] Since the low molecular weight constituent which uses as a principal component 
the monomer in the acid dissociation nature machine content resin which is alkali insolubility or alkali poor 
solubility, and serves as alkali soluble according to an operation of an acid is 0.5 or less % of the weight to 
the above-mentioned whole resin, the radiation-sensitive resin constituent of this invention excels [ low 
molecular weight constituent ] in solid content conversion during storage at storage stability with little 
generating of a foreign matter. Moreover, as a chemistry magnification mold resist which induces the far 
ultraviolet rays represented by an activity beam of light (wavelength of 248nm), for example, a KrF excimer 
laser, or the ArF excimer laser (wavelength of 193nm), it excels in resolution, and, moreover, excels also in 
sensibility, dry etching resistance, and a pattern configuration, and excels in the preservation stability 
(foreign matter) in a resist, and can be used very suitable for manufacture of the integrated circuit device 
expected that detailed-ization will advance increasingly from now on. 



[Translation done.] 
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fc*JVT, R 6 (4**®?* ^IR» 1 ~ 5 <m®m> L 
< tt3HBtt©7;l/*;bS$fctt08R» l ~ 5 OEH«t 
U<t4»tt«<07;l/3*5/;l/S%^U S (2-4) |C 
fcV^T, R'ttRj(Sai~50iSa«tL<ttiMS«0 

7;b*;l/S* fefiKiHR l ~5 ©iS««t t < 



£ (l-D t*3V>T, R'tfck&K^Sfcajt?-;!/]! 

AJiTteoS (2-1) , S (2-2) , S (2 
-3) , S (2-4) SfcttS (2-5) T'g£tl3g 

[ft 4] 

I 

Y 



(2-4) (2-5) 

mttO~4©S»T£»), S (1-2) fcfel^ 

fCjfottg?^ 4 ~ 2 0© 1 ffliOlBHaafbiCjRSfc L 

< tezvmm&zrcimm®. 1 ~ 4 <oea«t, l < ««■ 

K«ct)7;1/^;1/S^Ls fro R "©'>&< £ 1 1 otf 




(4) 



ztcimmm 4-2001 mewa&itmoi&M* t < 

[0009] S (2-3) SsHZftf. (2-4) Kfcl^ 
S, n-7W;l^ i-ype;bS, n-^l/S, 
[0 0 10] g:/c, R'feitfR'oRJiaSl-SOitai 

COO 1 1] 3 (1-2) tfcl^T, R 9 <DKitlH~ 
2 0 © 1 «©flgJ§5£^{bJ<ifta*5 «fc tffit* 2 0(DR' 

SR{fc**»i:LTfi, Wittf, ^n7*y, ~>^7p*20 



R 10 — CH 2 
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^P'vf-tfy, S/^D'N^y, ->£p* 
oM> 00*. If, ^^;l/S, x^;i/S % n-7Pfc!;l/ 

a, i-yotr;i/S, n-f^m. 2-^>wu^. 

1 - 4 ©EjStt, #tttt$fcttWK«D7;l/*;l/«0 l ffl 

[0 0 12] R 9 ©K*giU~4<Dil:$H££>b< 
tt#tttt©7;l/*;l/»i: LXit, *?>m. x 

*7l/K, n-7PfcM/», i-^Dtf;H, n-7f7l/ 
S, 2-^;l/7Ptf;l/S, l-*W7u&\,m, t 

Co 0 1 3] a (1-2) t*5^r, -c (R 9 ) 3 -eg 

SnSJJSLi^SfcLTtt, 09*.fcf» TIBS (3- 
1) „ £ (3-2) , S (3-3) SfcttS (3-4) 

[ft 5] 

I 




R io_ c _ R io 



R 10 -CHr 





(3-1) 



3-2) 



(3-3) 



(3-4) 



^ (3-1) ~ (3-4) fcfel^T, &R ttlBSKitt 

1 0 t L < a»««07;l/*;l/S, mDHS 1 ~ 

1 oois««tu<tt»tt«o7;i/3*5';i/». mm. 

1 ~ 1 o L < tt»Ktt07;l/3*^A;I/#x 

/Hfc SfcttKiRa i~io oBMtt L < ttihK«o 
t: KD*s/7;b*;I/S*^-r 0 k 0 ~ 2 ©HgfcSr^ 
■To 

[0 01 4] S (3-1) ~ (3-4) iCft^T, R 10 
«>^^^ 1-10 <DiS»Rfe L < (i^tt^©7>'U+;bX 40 

& i-7"pfc!;l/g, n-7*-;l/», 

[0 0 15]$fc. R'° ©KJR»1~1 OOiSJRtttL 
<«^K«07;l/P^~>;l/Si:LTti. p< h + 

xh+->8, n-yptf^-S/g, i-7p#*S/ 



[0 0 16] ffc, R (DfiiWm 1 — 10 ©BUSftct L 
< «^^<D7;I/P*'>*;I/^x;l/Si: LTfi, 

-7a^">*;l/#x;l/S, i -7P#+i/#;l/^x;l, 
n-7h*->A/l'#x;H 1 2-^/l>7P3tf*>' 

[0 0 17] tft, R 10 (D^MWi 1 — 10 COutH^t L 
<fi#tttt©fc Fp^->7;l/*;l/8i:LT{i, 0iJ;U±\ 
tHci^^l, l-tKD*'>xf;H, 2-\l 
Kn*->xf;H, l-tKn^-n-^D^S, 
2-kKP+->-n-7Ptf;US, 3-tKo^>-n 
-7pfc!;US, i-fcKP^-n-7f-;I/S, 2-t 
FP+i/-n-7^;l/S, 3-tKn^>-n-^f;l/ 
S, 4-fc: FP*i/-n-7^;l/S, 5-tKn+->- 

[0 0 18] *%Wtcj5tt5S?fl?Sttt»#WWi: LT 



(5) 



tt, (?<*) T^'J/HS^^MLWi (1-1) t 

2) 7^u^«5SLWi d-2) t<Dmm*i$m 

[0 0 1 9] $fc, ^ftfglttS^ISIgtt, S (1 - 

1) fcJctf/^fcfiiS (1-2) •es$n§n»3®L# 

fit t tic, S (4 -1) fc^Ov^fctiiS (4-2) 

(4-D fc^tf/sfcas (4-2) T-mztizm 

»SU\, S (4-1) ts£l?l& (4-2) Tg$n§ 
[ft 6] 
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*xt (4-1) iCtS^X, R\ r\ R'feitfR'mia 

l ~ l 0 o» & L < ti^«<D7;b+;l/a, KJtHS 
i~i 0Oig«ttt>L<tiiHgttO7;l/3*5>';l/»> K 

tf- i~io Oigattfe L < BM«Ot 
Kp*">7;1/*;I/S, $rcf±TiaS (5-1) , S (5 
-2) , S (5-3) tL<«S (5-4) TSSttS 
S*3V$-jb\ &5WiR\ r\ R 4 :feJ;t>*R 5 tfi:wc 
SnlL -ISS (4-1) ff>o«Tfflo/;i/^-?-> 

Settle, TIBS (5-5) tb<«S (5-6) T* 

23 -So 

[0 0 2 0] 
[ft 7] 




(5-1) 



(5-2) 



(5-3) 



(5-4) 



(5-5) 



(5-6) 



^ (5-1) {ct5^T, xa^uvs, v^fvMf- 
U>S, »*JS?*fcliBBIIi?%^. a£ (5-3) 
fcfc^T, R 6 HakiRg?* KStft 1 ~ 5 (DUffiWh L 
< ttih8tt©7';l/*;i/S$fctiK3f8» l ~ 5 ©BSRfc 
U<»^tt«©7;I/a+S/;l/S*^fo 5*£ (5-4) ic 

fe^T> R'«K*ai~5 0iei(itttu<fi4ws«o 
T)\s*)\/mztc\mim. \ ~ 5 oita«fe t < 

©7/l/n* ->;i/S^ U Y tt*^ S fc fi * ^ U >S 
mU0~4©SE»-efeS. S (5-5) fcitf 
a (5-6) Cfc^T, QS^^P>S$fcfi*;l/^ 
/l/Sfc^ U i ti 0 ~ 2 cDgifc£S-f o 
[0021] a (4-1) KfcVT, r\ R\ R 4 :fe 
£tf r s OJ^SIS i~io <DE«l«t» b < tt#«tt<D7 



LT»> 0H*fcf, ^^;US, x^;bg, n - 
7u¥>im, i-^Dtf/l/a, n-7f-;l/SS, 2-^ 
40 ;l/7ne/H, i-^Wne;H, t-7?-/m 
n -^>^S, n -'v*s/;l/JS£**W* c T*£ 

[0 0 2 2] a (4-1) lCfcl>T, R\ R\ 

R 4 fcitfR 5 OKHIfe 1-10 ©i£8#fc L < 

50 [0 0 2 3] $fc, a (4-1) tCfcl^T, r\ R 1 



n — 



(6) 

9 

R* *5<fctfR S (Dtiim®. 1-10 Qltitftfe L < tt#«tt 

#;kKx;l/^ xh*'>*yl/#-;H6, n-^o4?*S/ 
#;k-px/l/g, i -^P#*S/*;I/^;l/S x n-/h 

n -^y^kt^v'^k-tfx./i/g, n- 

[0 0 2 4] %fc, S (4-1) fcfcl>T, R\ r\ 
R 4 fe«ktf R' ©K3R» i~io OiSBtffc L < fitftttt 10 
<Dt Fn+s^l^/HSfcLTtt, 09* if* fcFn+v- 
^f-zl/S, l -KHn+->if;H, 2-tHa+i/x 
1 -fc Fa^-n-^atfA/S, 2-fcKn 
+'>-n-7Dlf;H v 3-tKn^>-n-7ntT;l/ 
i-kKn+'>-n-yf;H, 2-HKd*->- 
n-7f-;l/», 3-tKa^>-n-7f;«, 4-fc 
Fn*->-n-^;H, 5-tKn^>-n-^ 
6-t Hn+-> - n - 'N+^i/H^f if 5 c: t 

[0 0 2 5] ffc, S (5-3) £*5tt3R 6 :f3<£tfi*; 20 
(5-4) fCfett5R 7 (DJ^*|Stl~5tDai««fcL< 
tt#^07/l/*A-3ifcJ:tf&I8& i -5 ©Efittfc L 
<{i^^<D7;I/3+i/;I/Si:LT{i, flUtf, fijfS^ 

(1-1) ffxDA^a-T^ (2-3) fe«ttfS (2- 

4 ) fcfcttS R 6 *5 ilf r 7 to^T^Lfc-tn^nw 

[0 0 2 6] S (4-2) fcfc^T, &R 9 ttfflstcjfi 
£KK*S 4 ~ 2 0 <D 1 ffiQJH&BHbkftSfc L < » 
*®SISK*SfcttjR*» 1 ~ 4 L < tttomH 

<D7;l*)lM**L, Jl.oR 9 cD'>&< 1 oA^KSM 30 

T^SK*JS?i:i:t>Kgyt5»4~2 0 <D 2 ffljOflgWS 

immt 4 ~ 2 o cd i m<Dmm%mit7mmt> u < 

OBHWMKSU nfi0~2<0BSTa&5 o 
[0 0 2 7] £ (4-2) fcfeVT, R 9 ©KHIS 4 ~ 
2 0 <D 1 ffi©IBHiKK<t**S> Mftfr 2 00R' tfffl 
5fc|6£bT}BJffLfc£3lS4~2 0©2§i©J18TO 40 

it*mmi3£xfmm& 1 ~ 4 onattt, l < 

7;l/+;VSi: LT(±, flUtf, -AM (1-2) fcfctt 

5 r 9 K^Tm*Lttn?tmfotz>w*mf% c 

[0 0 2 8] « (4-2) -C (R 9 ) 3 Tg 

^n^»f Li^stb-ni, M^ff, tuia-ass (i- 

2) E*sttS-C (R 3 )3l:-g^n§»tt^StOV> 
T09^tfcS (3-1) , S (3-2) , £ (3-3) 
fftfiS (3-4) T**2ft5S!?£#n:f3Ct#-e£ 
«o 50 
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[0 0 2 9] *^K«tt«ttMtt»3^Bfc L 
T, /;I/Ji?;l/*y3S«0jiU¥(ft*^tr*&tt, /;ktf 
vim K> & Lmi ( 4 - i ) t y ;k+:/i/* 15 

sums* (4-2) fcow#*^r*«nB««»sb 
[0030] ^fmcm^mmfsmfsmmmmmL 

tS^X, 7*'J;l/3S»D5gL*{a (1-1) s 

±t>* 7^U;l/3S«»)iSL¥ffl (1-2) Sm<0 

W 7*y;WHt!)iIU)Mtt (OT, TfficD 
2) 7^U;i/^0jgt#{5ij ) fcl/ctt, 0>J 

Atf, 7*U/l>B/;l/#/l/-;k 7* 

U;b»^VjJ?;l/-;l/, 7^U;U^hU^^nx 

7^'J;H^^D^>f^k C**) 7? 
V/Vmi-T?w*)W 0<*) 7*y;V#3-fcK 
n*->- 1 -7#V>7^k 7*U;l/»l-7 

*i//H/#;l/x;k (/-£) 7*U/UK#/I/:£*3'hy 
■>^DfA-;K 7i"J;l/gAW*i/f h7 

[00 3 1] (^^) 7*U;l***-;k- (;<*) 7* 
y^x^K 7^y;Hfn-7Dtf;K 
*) 7i"J;Hn-7f;K (^^) 7^U;Hl2->i 

;K (^^) 7*';*|t-^, (^^) 7^y;b 
l2-tFnmf;k (^^) 7^'J;H!2-t K 
p+->7ne;k (^^) 7^'J;U^3-t: Fu+v-7 
bW, (><^) 7^'J;*>^D7nif;|/, (pc^t) 
7i"J/l«i'*n'?>f;l/ < (^^) 7^U;b^i/^n 
^v/;k (^^) 7^y;HE4-^ h^v-v/^D^ 
is At* 7^y;I/^2-i/^D^>f-;l/^i/* 
;l/#x;i/x^;k (^^) 7^'J;l'K2->^n'N^-> 
;l/3|-4 1 5/*;bJl<x;l/X7^;K (^^) 7^y;I/g?2- 
(4-* Y*i/i/9w\2(-s/)V) **i/j]fo#=.)i>x.?- 

nm(o£&m&nt7m%&* tfcftv* (y^) 7^y;b 

;k o-t KB+i/^f ;l/7^'J;l/Kxf /k a-tK 
B+v-^W^yyUn-yn^k a-t KP+v- 
^ 7^;P7 ^ 'J n - 7^;H?cd a - 1 H n * i/ * 
7^'JMxX7;H; 7^y;Hfc2-*;b# 
*^xf-;k (^^) 7i"J;Hl2-*;l/jp*i/7'Dtr 
;k (^^) 7^y;l/^3-*;kK4 i ^7 , nt;;k (^ 
7^U;HE4-*;kt^->7^;k (^^) 7^U 
4 ^ a ^ i/i\>m (D^-mfti ts Jl ^ > 

(^^) 7^U;l/KxX7;U^HO#ttg1±#a^ 
[00 3 2] 1, 2-T#~?y$yV-*- A/V (>C^f) 
7^'JU-h, 1, 3-7^v>£yi/*;*-;k>* (^ 



11 

*) 7 >? U U- F , 1 , 4-7^y? y 7*-;b7 
W^)7^'Jl/-h, H7>7Px*x;1,7p<7p- 

;^>* it*) 7tvi<-h%<Dmmi%it7m®m% 

tZZtm®. (*?) 7^'J;Hxxf;i/g; 
yyu-A/i? (p<£) 77'JU-K x^U^Un- 

(p(^)7^UU-h, 1, 6-^+t»->^-;Ui/" 
(*£) 7^ l JL/-h, 2, 5-7'*7;l/-2, 5-^ 

Wy->"t-^y^) 7i"Ji/-h, l, 8-*? 
2x7*-/i/>? (^^) 7?u u-f, i, 10 

7*- ;l/7 7^'Jl/-h, 1, 4-tTX (2- 

kHn^aW ^y-tfx7 (^^) 7^VU— 
K 1, (2-t FP+i/yatf;!/) ^^Hf> 

7 <7*) 7^Ub-MfcoW1iSM{b7j<^#^fcfc 
(*?) 7^U;^x^r^ii#(D^^tt^«f* 

[0033] *%w\cmz>Mmm&m^®mmmc 

tJt^T, 7;b#;i/^y^i3igt¥ffi (4-1) fcitf 
7/U^*XSy$DSLi|i{i (4-2) J.^cD7;b#;l/ 20 

i:!/^. ) i:LTti, 0M*tf» Sfrtfiv^y 

Ifi/^P [2. 2. 1] ^^h-2-X» , 
5-^^;Hf^^D [2. 2. 1] ^7F-2-XX 
5-X^;Hfi/^D [2. 2. 1] -\7l>-2-XX 
5-n-77;H7>7P [2. 2. 1] ^7h-2-X 
X 5-t FD+S/li"i/^o [2. 2. 1] ^7F-2 
-xy, 5-£ FP*~>y7;Ut7>^P [2. 2. 1] 

fh7->^P [4. 4. 0. 
1 25 . l' 10 ] Fx*- 3 -XX 8-;><7;l/7F7 30 
istu [4. 4. 0. l" . I 7 '" ] KfA-3-X 
X 8-If;l/fh7->^n [4. 4. 0. l" . 1 
7,0 ] Fx*- 3 -x>, 8-n-7^fh7->^n 

[4. 4. 0. l" . l 7 '° ] Fx*-3-XX 8 
-kFn+->fh7>'^D [4. 4. 0. l" . 1 
7,10 ] Fx*- 3 -XX 8 — k Kn+->^fyl/fh7 
$/*P [4. 4. 0. l" . I 7 ' 0 ] Fx*-3-x 
X 

[0 0 3 4] 8-7WDfh7^D [4. 4. 0. 

l" . l 7 ' 0 ] Fx*- 3 -xx 8-7;M-p;<7 40 
;i^fhr>^D [4. 4. o. i" . i T -" ] Fx* 
-3-xx 8-77/l/*P.*7;l/xF7i'£P [4. 
4. 0. l" . I 7 " ] Fx*- 3 -xx 8-F'J 
7;WD)(f;l/f h7'>?n [4. 4. 0. 1 " . l' 
10 ] Fx*- 3 -XX 8, 8-77;M-Pxh7~> 
7P [4. 4. 0. l" . I 7 ' 0 ] Fx*-3-X 
X 8, 9->*7Mnf h7->^D [4. 4. 0. 1 
" . I 7 ' 1 " ] Fx*- 3 -XX 8, 8 -ex (F'J 
7;l/^-n^^;l/) fF^^D [4. 4. 0. 1 " . 

] 8, 9 -t"7. (hU7;l/* 50 
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□ ^Wffr^^ [4. 4. 0. l" . 

l'-" ] Fx*-3-x>, 8-*x;l/-8-hU7/l/ 
*p^f;l/fh7^n [4. 4. o. l 2 ' 5 . 

l 7 ' 0 ] Fx*- 3 -XX 8, 8, 9, 9-f h77 
Wnff7->^n [4. 4. 0. l" . r , '° ] F 
f*-3-JX 8, 8, 9, 9-fh7^ (M)7 
;Loj-n;<7;W tF7->7P [4. 4. 0. 1 " . 1 

7 " ) ] Fx*-3-xy s mcom^&Tfi&mm^tfffl®. 

[0 0 3 5] ffi^^ilbWitLTti, flWAtf, 
)D^^->*IX HJ->*D [5. 2. 1. 0" ] 
fA-8-IX M7>^P [5. 2. 1. O" ] x 

*-3-xx H7x^p [4. 4. o. i" ] yy 

7*- 3 -XX F'7>^P [6. 2. 1. o" ] "7 
Xx*-9-XX H7>^P [6. 2. 1. 0'"" ] 
7>x*-4-XX fh7->^D [4. 4. 0. 1 
" . 17, 10. 0'- 6 ] Fx*-3-xX 8-^7 
;l-rh7^D [4. 4. 0. 1 2S . 17, 1 0. 0 
] Fx*- 3 -XX ^ytftti [6. 5. 1. 
l" . O 3 -' . 0 9 ' 3 ] ^>5x*-4-XX ^X* 
zsta [7. 4. 0. l" . I 9 ' 2 . o ,J ' ] ^X* 

7*- 3 -^ym<D%mmm{t7m%fettm-rz>m<D%. 

■gm&mmfc; (^^) 77'jPXFU;k a-^PP 
77'Jn-hU;W tuhy-hVfr, ^v^y-YV 
/k 7VP~HJ;k ^tnvzhiJ;K ->I7J>- 
h y ;k -f £ p y x l- u ;b^(D^«aft]x f y ;Wt^* ; 
(^2) 7^U;l/7^ F\ N, N-:X*7;l/ (^5) 7 
^'J;l'7^F\ ?p]>y7^F, vWyy^F, 7v 
;I/75F\ ^^>7$h\ i/F7P>7SF\ -<^P 
>75 FH©^fSft7 5 Kfk-a-fe : N- (^^) 7^U 
p-r^^r/l/^ N - tL^;U- £ 7p 7 ^ ^ A, 

N-ex;i/trp'j fx trx;i/tru>;x trx;^^^ 

7-;l/^Offi^^« ex;l/{k-&tl ; 5 ) 7 ^ V )\> 
m, 7nh>|, 7v;H, 
>>h7n>K, ^-9-p>^(D^I@fo*;i/^y^^ 

W?>i:tA^^5 0 *Wm03^X. (p<^) 77 u 

[0036] *%wictsvzmMM&m$m®m\as^ 

X, (^^) 7^U;V*«»)jgL*fflO^W*a:, )i 

3 0~10 0€/l/%, !?St<(±50~100t;V 
96, *6t»SL<t±6 0~l 0 0^;l/%TJ6So 

*) 77'J ;l/^^Jg LMCtfftf 30* 

[0 0 3 7] f/c, 7;U#;U^y^iiL*f]i©^$ 

ti, 0~5 0 ; EW, ^f$U<«0~4 o*;U 

%, b<tio~3 5 ; e;l/%T'fe5o ccd^I 
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LT> HUT* 5 0t;l/%WT, jffJl/<l43 0t;I/%W 
[0 0 3 8] *fS«tc43tt«KfflittS«ff«HB». m 

JS, *77->;WV-**S/KS> Tl/ft^HKS©^** 
S3f^iJ£teffl U j&BKJSi;Til»eWiSiJO#aE 

t, iia^jgjif vm£-?z£t\z£K>m&t%cttf io 

n-^y$y, n-'xWX n^T^X n-*^ 

n-ytx n-f*>'fo7;W>l;->i'p 

■eym(ow>fy{tm<t7mm ; B»x*;k p&n - 

7^;k ffi»i-^;k ^ptr*yi?^^;i/^©faiP 20 
sfc HWBS^-tfettssjcsatt, am. 4 0 

~120°C, $?$L<&5 0-9 OtT'&S, SJtS^fffl 

So 

[0 0 3 9] *^t43*tS»<»JtttS^ttfflgoy;l/ 30 
^-5X->3>{'nvhy77-f (GPC) 

?o ) tt, Wft, 1, 0 0 0-1 00, 000, !lfSL 
<til. 0 00-5 0, 0 0 0, ?P,lC»$L<(i2, 
0 0 0-3 0, OOOTfeSo C©if£\ ffll©Mwtf 

I, 0 0 0*«T*(i, u^hfcLfefcfroraSRtt^e 
TT3flglRj# 5 &»3, — 7j 1 0 0, 0 0 O^il^&i;, U 
->*x h i: Lfe i: *<WRfttt3WttT"T SIBift^**. $ 

* (GPC) KJ:*#U^U>DUWR¥^»?* OK 40 
T, TMnJ fcl^o ) fcOifc (Mw/Mn) tt, )1 

[0040] *m(DmMm&mm®mn. zmm 

^*JW«:T±KWB£f*l«:»LT 0 . 5 M%WTT' 
fc*. »*L<tt0. 2fi«%J-XT, S&fcifrSlXtt 
0. Hi%WTT*S?.o 0. 5 U 
->*X hSt^tl/-77> h*tWfcO«4*q|L< , L/5> 
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w 5 OOttTOJS^TftS. Mw 5 0 0J£TF©J«#M\ 
^□7hy77^- (HPLC) KJ:!)»«fT#So ft 

toss, p^jk, 7°a-t7.s^i4, w-yKmm* 
[0041] *%wicm?i*5mi$immk%§LM 

U^X h»Bi©»t»#7;l/* 'JS«iRfcg»tei:4 

x4/*y{fr&«i, x;l/*>SHt^if?W5i:i: 
tf-PSSo cn£Oll»£&J©£#0!li:LTH\ HJ7 
ic;l/XMci>i/t7;Wn-n-7^>7m 
— K h U 7i^;WW; "7A^-7;l/^D- n 
^^>X;kt>^-h, 1- (3, 5-i>**7l/-4-l: 
Fa*s^7x-;W fh7kHnf*7i-7Vt7 
;l/:tP-n-7£>X;l/**-K 1 - (3. 5-¥* 
f*-4-tKn+v'7i-;l') fh7tFoft7i 
^•)AA-7Wa-n-t7^yXM4-h, 1- 
(4-hFn+->t7^l/>-l-'f;W f F7tFa 
ft7x-7Ayt7;l/*n-n-7^>x;l/t4- 
K 1 - (4-fc Fo + ->t7^L/>- 1 — f;l>) -rb 
7fc FDf^7i-7A^-7;l/^n-n-t^^>X 
;U**-k 1 - (4-n-7F*->t7^Uy- 1 - 
J)V) Th7tFnft7i^Ayt7;l/tD-n- 
72>X/l/**-K 1- (4-n-7h*->t7^l/ 
f h7tFaf*7i-7AM-7;^ 
p-n-^^yxn^-k l- (z-i-y^uy 
-i-f;l/-2-^*vxf;W fh7thW7i 
x<7A/7^7/M-p-n-7£:yX;l/**-k 1 - 
(2 - t7^ U>- i 2 vif ;W 

FPf*7i-7i»^-7;l'tD-n-t?^y7, 

[0042] ±e©a»£auxfl.E, ut», 

■>"7ix;l/a- Kx<7A H U 7 frlru* ft 
b, i/*7x^3-Fx7i7t7WD-n-7^> 
X;l/*^-h, ->*7xx^3 - Fx7A/^-7;l'tD- 
n-:*^>7Jl/**-K IfX (4-t-7f;l/7x 
x;l/) 3— Kx?AHJ;7;l/:*D;rf*yX;l/**-K 
IfX (4- t -77 L ;U7xX;b) 3- Fx>7 hJ ±7)1 

tu-n-yzyxfrt^-h, t*X (4-t-7f-;u 
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;U • p< ^;l/X;l/*x<> A h U yjiTlra * $ 7X;!/**- 
b V yjixutfyxjit^- K 2 -**v 

7X;l/;fc*-K 

[00 4 3] bV7 )\z*U*$yX)\/*.-)V** i s\!.i/ 
?u[ 2. 2. 1 ]^yh-5-X>-2, 3-:7#;l> 

**WSF, N-/t7Wu-n-^yx;v*^ 10 
?\s**~y\Zi/5u[ 2. 2. 1 
2, 3-^*;I/#*i/>r5h% N-^-7;!/*P-n- 
;t7£7X/U*x;H£77P[ 2. 2. l ]<-n7>-5 
-iy-2, 3-y*W*i"f5K, N-tFo+v' 
7i»W$Kh U 7;1/* n^^ >x;l/**- h , N - 1 
K D * ~>X 7 i/J 5 K 7 1 7)1* P - n - 7 * 7X;l/* 
*-K N-fc FP+v'X^WS K^-7;l/*P-n 

-*7*7x;i/**-K i, 8-t7^!/y->*A;wf 
7&-f 5 F h U 7 fr*u*$y h^FAW $ L 

V\ 20 
[0 0 4 4] *5§B^cfc'^T, JUSTUS fc 

«2ilJ^U:^Ji^LTiIffl-r5<li:A^^5o 

LT, Mm, 0. 1-2 0M35, tffKfiO. 5~ 
1 OMgPT'&So CO^ Kfg£SiJ<D<gffl*tf 0. 

5*S|rJ#&5o 30 
[0 0 4 5] ^ifl(DJBttttlKtt«tlBBJStll(Ctt, &g 

o»*estt^iRi± u %tc u^x h i: LTornvrnw 

fB*«fra (PED) <Dm®\C&ZUi/7>b/W-><Dm 
ftfc&SIMra&ns,, ±dHCIRIHffiHi:LT(d:. U 

7x h/^->o««istf ©BJt-fipjKjjaaK J: offi 

5ft3S*Wa{fc£ttfcUTtt, 09*. tf, TIES (7) 
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[ft 8] 

R ll — N — R ll 

(7) 

3 (7) ^c^;v^T, &r" fiffiSKSfefifCTkSSJS^v ■ 
L < tt*Wj|<077;P+/HS*^-ro 

[0 0 4 6] smmik&ya g-o tLxit. mx.it* n 

-^+7^7 5 7, n-A^;V75X n-tf*f\>l/ 
75>> n-/-)V7S.> s n-fW'X ~77P 
'N+vVl^ 5 7^0^7 (~77p) 7;l/+/l/7573g ; 
v>'-n-79 1 ;l/75 7, ^-n-^>f;l/75X £/- 
n-^-/;l/75>. •>*-n-'\7 , f;l'7$y > v^-n 
-tf^rt/757, '>*-n-y^75X i?- n — r 
:7»l/757, 77p-M 1 :7'M?-;U75 7, i/i/^P'N 
^7/l/75 7^<D-7 ($/7p) 7/Mvl/757^; KU 
xf;V7 5X hU- n-ynK;V75>, h'J-n- 
7*^1/7 5 7, h'J-n-^^75X h'J-n- 
'N+W^X HJ-n-'\7>;l/75>\ h'J-n 
-*^f-;b75y, h'J-n-y^75>, b'J-n 
-f-»l/7$X i/^n^ i/ ^ =f-fo 7 5 

w\%-i/)\<T \ y, b U P^N+i/;l/7 5 > 
^FOhU (v^p) 7;l/*;l/75^S: 7-UX N- 
^f-;l/7-'J> > N, N-i/V^;b7-U 2-pC^ 
;l/7-'J>, 3-^^/1/7-liy, 4-^^-yU7-'J 
> v 4-nhP7^'J> > i/"7i-;l/75y, hU7x 
-^75X ^7f-;P75^©3§SK7 5>«**lf 

[0 0 4 7] #a»t^tl (P) tLXit. WAtf, X 
fl/>->*75>, N, N, N',N'-fh7^Hf- 
b>i/75>> fh7^fl/X775X 'vMt^U 
>->*75>> 4, 4'-^757'77xx;l/^^X 
4, 4' -y7?y->*7i^;l/x-f;k 4, 4' --77 
5 7^>77x/ 7, 4, 4' --775/i/*7xx;l/7 
57, 2, 2-tTX (4-7577xx;l/) 7p^7, 
2- (3-7577xx;I/) -2- (4-7577xX 
7p/^7, 2- (4-7577xx;U) - 2- (3 
-tKD+->7z-;l/) 7P^7, 2- (4-7577 
i-*) -2- (4-HKP*->7i-;W 7p^7, 
1, 4 -IfX [1- (4-7577xx;l/) - 1 
;1/Xf-;W ^7-tf7, 1, 3-lfX [1- (4-757 
7xx;l/) -1-^^;UX^W -<7-tf7, IfX (2- 
i/*^^;U7 57x^;l/) x— r;k IfX (2->'if;l/ 
757xf-;W x-f^tftficima. 
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Mitt!®) (/V) fcLTtt, W*tf> jHUx^U>^5 

[0 0 4 8] ±SB7 5 FS^ft^ftfc UTtt> 09*. 
If, N— t -:7h*^*;Mfcirt'5>-n-**f7l/75 
N - t -7 n - 7 x;U7 5 

N - t -7 h+v'*;l/^-;l/> 7 - n — rS/;l/75 
>\ N- t -7 ^•>*;l'iK-Jl'->"->^OA^->';l'75 
y, N - t -7h+->*M"^- 1 -7^vy^7 
= X N- t -7 y*f-i/iil\/#—A/-H- 1 - 10 

^-1-7^^75^ N, N->-t-7h 
Z-i/tlJlt'—Jl— N - / 1 -7^"vyf-;U7^ 

X N- t -^h*->*;l/^-;l/-4, 4'->75/ 

-;lA+t^fU>->7'X N, N, N'N'-fh7 

N. N'->"-t-7h*->Mfc;l/-l, 7-^7 

-1, 8->*75y^^^y, N, N'->*-t-7h 20 
*i/#;kftx;l/- 1 , 9-^*75 yy-^->, N, N*- 
57- t -7" h^ytulX-fr- l , l o->757 
X N, N'-^ 7 - t -7 )]/&=.)]/— 1 , 12 

->75/Kf*X N, N'-y-t-^h+v'M 
jtfx;l/-4, 4'-^75y->"7i-;W^X N-t 
-7 5 ^7-;k N- t -7 

- t -7b+->AM-;l'-2-7i - >xV 5 # 
!/-;MSON- t -^h*2/*;l/#-;m^75yfb 

4vUA7^F, N-^f;l/*;l/L75K> 30 
N, N-^f;l/*;l/A75F, 7-trh7^F> N-y 
^;l/7-th7^F, N, N->7f;l/7th75h\ 7" 
Dlf^->7=F, "OX75F, tfnUKX N-y-f- 

[0 0 4 9] ±E->U7ft-&ft4:LTfi, 0H*«\ K 
X, />^;l"7b7, 1, l-:>W;l"7k7, 1.3- 
'Stf-WlsT* 1, 1, 3, 3— Tb^tf-JlVU 
7, 1, S-^x^Wl/?, 

V"— ;k 4 2 -7iz/K$^/-;K 
X4z.?V-)W Z-7 jL~)l^yX-< 5.^ V-Jim<D 

sfs.?7-)i>m ; EVi/y. 2-*3->i>evi?y, 4- 
y^;I/e'Ji/>, 2 -xf-;Hfi J ->*X 4-x^;Hfy 
2-7ix;l/t?'jyx 4-7xx;l/fcfy>> , >\ 

>Mt> -af >i75 K, *7'JX 4-tFPt->+ 

H;kr^5^>, l- (2-tKn+->if;l/) kf^v 
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tfy^Vx */ifyy, 7yx eny^ i?^y 
5», 3-fcf^y ~>V- 1 . z-7ui\y*Jit—)^ ^ 
WJ>, 4-^f;bt;i/*'jy, 1, 4-i/^^;Hf 
^yi/y, 1, 4-i/71ftfv'£a [2. 2. 2] 

[0050] ens o^gjiswaMb^fto 9 ik 
[0051] s-fc, ±Ettiinittx«$-rsiHiomKhi 

Slfi, F^x^y^lftt, ^^-yBik, WK£<D 

J: 3 ftj@g!di&!ni$|£ LTI4, 0¥*tf , 1 -7£V>* 
yft t -7*f7k i -7^y?yA;i/-f>i 
t -7F4 1 S'*;l'#x/Mf-;k 1, 3-7#vy*y 
t -7>;k l -7£V^£ >PH t 
-7>;k i-7^>*>K»t-7h+J/*;l/#- 
7M^k i , 3 -7#~?y$ yi/ffi&i/- t -7^;i/ 
3F©7^ ; f***->3-;l/|t t -7> 

;k r**">3-;HI t -7"h+->A;k-px;l/^^;k 
f^'>n-;I/S2-xhtv'if;K f^+i'n— ;U 

Fotfvx/k T^v-n-iH^^ny^^hvxx 
fvl>^r**i/:a-;l>&xx-r/Wi ; y ha-;H t 
-7>;k >J hn-;m t -7b+->*Mr:;Wf 
;k 'J h3-;l/^2-xh+i/x5 L ;k V h-n-;l/$2 
-^n^+vvkj-^i/XT^k 'J hn— ;l/^3-^-* 
yv^n-N+v/;k Uh3-;l/»fh7tFnK7i 
;k iJF3-;|/i^^D/7^FyxXr/l/fOUh3 

mtmam \t , s » 2 ajiU:*^ i/rteja -r 

[0 0 5 2] ±§2WffiffittSiJJ±, ^tt. x h y 

i/xfuy^^'J/Vx-f/K ;fU**->xfi/yxT 
7'Jyl/x— 7;k $V**i/x.=f-\sy*\s4)\,x.— r 

# 'J ->xf kn-7 xyl/7 x x;Ux— x;k 
iJfJxfU^yn-^^U-F, *yxfU^' 
y 3-^Xf7k F#oyx^->^Wffi?S14SijO(i 

*\ i^tss^Ts k p 3 4 1 mmitmum <m 

M) , #U7D-No. 7 5, fflNo. 9 5 («^ttfb 
¥ (*) SI) , X7F77EF30 1, IBIEF 3 0 3, 
POE F 3 5 2 (F-^7D^7 (ft) S) , p(^7 
7y^F17 1, |S|F1 73 (*B*-<>*{fc^l36 
(tt) SO , 707-FFC 4 3 0, [5JF C 4 3 1 (ffi 
SX'J-XA (ft) S!) , 7+rt:#-FAG7 l 0, * 
-7D>S-3 8 2, |B[S C— 1 0 1 . |WJ S C — 1 0 
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2, RSC-1 03, |WJ S C— 1 04, IHSC-IO 

5, rasc-i 0 6 oiffi? oho ») mxmifzct. 
[0053] issmmmt. mim<Dx-*fr#- 

>V7xSy& i-izvym, tT7-b^;K x** 10 
p-X^>#;k ifU>3R, 7>h^-tya, 7x 

[0 0 5 4] *%^0»S[»«1£ttHgffl^ft». ffa, 
*<JD«fllC|BLT\ £B$#Bfttf, 5-501 
S%, &£L<ttl 0-2 5ll%i:44J:9t, SftJ 

*on«ic«ffl*n*a0iifcLTtt» 0ijx.tf> 2-7* 

/>, 2 3-^^;l/-2-7*7>, 2 

-^y/y, A-tJ-fo-z-^yzsy, 3-y?- 
;i/-2-^^y>, 3, 3->7f;i/-2-^y 30 

x z-~-?$yy, 2-*zz ;ym<Dmm*>L<. 

tiftfttt©^ F >3I ; ^n^?/x 3 — 
^n^y^yx ->^da^;x 2-*?-;k>*o 
■M^X 2, 6-: Vtf-A/i/tWsttSy^ -<V 

*uym<oWfk<o>r\-ym\ ?v\£i>y7V^-)i : E; 

xf-;l/x-7;l/7-trx— 7ntf u>**'j n-;i^ey 
- n -7d e;Ux-r;U7-b7- ^nUl/^'Ja 
-;key- i -ynif^i-f;l/7tf-h, 7°Pku 
>^'j3-;K/-n-7*f;H- f/l'Ttf-h, 7 40 
otfu^yjn— /key- i -7f-;l/x— r;U7-br- 
F, 7neix>^U=i-;l/t7-s e c-7^;l/x-x 
/kr-tr-F, 7at!U>^U3-;l/^y- t-7^;l/ 
x-f-;l/7-t-7- hl|cD7Pt?u>^U n-;i/^ey 7;U 
^/l/x-r/l^-t^-F^I ; 

$y^/k 2-fc Fn+i/7ntf^->^xf-;K 2-fc 
Kn*s/7ne^-^n-7ne;k 2-kFP + i/7 
Ptr^-v® i -7Pt?/k 2-k KP*->7ptf*yK 
n-7^/k 2-tKn^nW>ii-7f;K 
2-kKn*'>yai!*y»s e c-7^/k 2-tK 50 
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n^nWytt -7^/kif<D2-t: F*p*v'7"p 
tr*^»7;l'*;l/ja; 3-* V*i/7u\Z*yM>i? 
/k 3-y F^T'Pk^y^x^/k 3-xF^k>7° 
Pt?*>$y^k 3-xF*~>7Pk*;/&x^/l/|? 
<d 3 -7;UP^i>7P k*yg^/l/*;WS<DK*\ 
[0 0 5 5] n-7nk!;l/7;l/3-;K i-7PkVkT 
;K n-7^;l/7;l/P— ;k t -7^/1/7/1/ xr— 
;k ;k ifl/>^Un-;Vt/^f 

;Ux-x;k xf-k^y 3-;btyif;H-f;k 
x^ix->**UP-;l/ ; e7-n-7Ptf;l/x-x;k xf- 
by**<j3-;l/^ey-n-7f-;l/x— r;k -7ifl/> 
**<J p-;l/v>'y f-;Ux— r;k S?xf-k>^>J x—fri? 
xfvUx-x/k ->*x^U>**U n-/k>"- n -7°p tf 
/Ux-x/k v^x^by^ij xr-;i/i/- n -7f-/l/X- 
x;k xf-U-y^U 3-;l/€/^^H-r/l/7tf- 
k x^Uy*iJP-;l/ ; &yx^;l/X-7-'l/7-trx- 
k by^'ij - n - 7d tf;l/X-f ;l/7 

■fef— F, 7 , DeL/yyUn- A/t/^fjH-f;K 
^Ptrp^^UP-^yx^yl/x-f-^k 7ntJl/> 
^U3-;l/*y-n-7Plf;I/x— r;k h^xx + 
->kX 2-HKP4 1 >'-2-^^;l/7Ptf^>'g?x^- 
;k ih*->Slxf;K t Kn*HMIif^, 2- 

k KP+^-3-y^;m^y.^k 3-ym7f 

/l/7-tx-F, 3-y^;l/-3-y h*>'75 L ;l/7-trx 
-k 3-y^;l/-3-y h+y7f;V7n^^- 
F, 3-y^;l/-3-y F 4^7^/1/7^ k-F, It« 
x^;k lfl&n-7Pt?;k Wftn-T^/k 7-th » 
»*?-;k 7-fehBf»x^;k k;l/k>^y^;l/, k;l/ 

e>^x^;k N-yf-;i/trpu fx n, N->?y^ 
/kJvkk75F\ N, N-So^/kT-t F75 F\ 
i/;l/X^-;l/x— 7;k v 7 — n — v^vvl/x— -r/k ^x 
fl/y^'J yf-/i/x~ 7;k ->*xfuy^'j 
3-;W/if^x-f;k *7p>®, *7U;1/^ 
i-*£#y-;k l -y±y— ;k ^>^;I/7;I/=i- 
;k W^y^k SJ&§»x^;k li*M->'xf 
;k vw>»s>x^;k y-^n^i'hx KKx 

[0 0 5 6] cn5«?SSiJH, *»TSfctt2fflW±% 

p-;b ; ey7;l/*;Px— r;l/7-tr-F^, 2-fcKn 
>i7;V+m y-7fP7^ F^AW$bv> 0 

[0057] *^<ojss^ffii£ttiigfflA«ba, if»c» 

ho«3tti95©7yi/* vmmmfcttt % 



(12) 

21 

kb, msmmm*. wmfi. warnm. u-tv&m 

^fejnJKaaa ttrF\ tpbj tv^ 0 ) *'n&^tc<D 
it, «w*tis««4Jwo«Ricei:T, nreatiSL « 10 

ffl^nSAV K r FX^-/VU-f- (iS*2 4 8 n 
mK A r FI+->7U- »f— GfcB 1 9 3 n m) fc£ 
^liFzX+i/Yl/- «f- (Kg 1 5 7 nm) 

ftriKffia (1XT, TPEBj t^Oo ) *ffft5Ci:tf 

P3»tjtff-r«o PEBoimwfcffH:, mmwmm 

m®B0M&®$L\Z&-3Tm>Z>b\ SHHS. 3 0-20 
0°C, L<«5 0~1 7 0°CTfe£ o 20 
[0 0 5 8] *389§fcfcv>T«\ 

©}i4^*«*iSfc§itHi-r«:J6, mttifflWB- 

1 2 4 5 2^$g^tc§fl7j^ftT^3<fc?tc, $ffl£ft 

^1*£©K«*IB±TSfcii>» flWUiMfflWS-l 8 
8 5 9 8^fB^KW^*nTVSJ;5C, U5^X MR 

r-«§l£7;U# U EfWSfcffl^TSfW* C fcC «fe t> , 30 

«fctT«, 09*. tf, zkiwt+ h U Tk^fkAr u r> 

HJ»>/»» 7^x7*, xf;l/75>> n-7Dk?;b 
75X >?XW?>, ■>'-n-^ot:;l/7$y, r- 

;b7^X MJx£/-;l/75>\ fh7^f;l/7>€ 
xWCKd^K, £o— /k IMUS?;/, xt'J^ 
1, 8-vWtfv^a- [5. 4. 0] -7-^>f f 
■fe>> 1, 5-^7iftTv'^P- [4. 3. 0] - 5- 40 

Knit] v &>k®mm% u\> ±ib7;u* u i±7k?i?s 
<oi§a«* am, 1 os«%wtt*s. c©*^ 7 
/^yttTkaatoat^i oa«%^c^.^i:, 

[0059] S/c, ±E7;i/*Utt*iS»Ktt, m»f 

-7^/l"Tr->, i/^n^Vy, v'^n'N^+T-y 

2, 6—>V^/l/>' 50 
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twstt/ymoyr yym. ; **7i/7Ji/3-,>k x^ 
;l/7;l/a-;k n-7 , nfcf;b7;Uxj-;k i-7nfc!;U 
7;l/xi-;k n-7^/t/7;lo-/k t -7>;!/7;l>xi 
-;k ->^n^y^y— ;k *>^n'\++r/— ;k 1, 
4 — '\*-9-y^*— ;k 1. 4-'\4 1 +)->i/^f-D-;l/ 
S07;l/3-;Mi;rh7l:Ko77k v^*+ry|? 
Ox-f;H ; |fKx?->k »»n - 7f-;k i - 
75;Wpoxxf-;Wi; NUxy, *i/Uy$<D9$W£i 
£fbkJRSW>, 7x7-/k 7-bhx;l/7-t -7* 
^I/3h;W»75 K^£W&ci:tfT*t5o cft£©W 

MoffifflMioogI%^cx5i:, SftttflMTF 

it, ±BT>vtiv^7\<m'mcit. mft&mmzmmm 
©■fetix -fit, 7k?«c#LT<e«-r«. 

[0 0 6 0] 

(1) Mw :jKV- (WO 1GPCA7A (G2 0 00 
HXL 2*, G3000HXL 1*, G4000HX 

l i*)*fflv\auii. os'j'jv h)\>/%, mm 

a^D?h^77-f (GPC) tiOa&ELfco 

(2) tyv-^M7>it5^fM»©i : 
i;Wx>X|lnters i 1 ODS-25/tm 
*7A (4. 6mm0 X 2 5 0mm) Jjitfi 1 . 

0 5 U V v h 7l//^\ }gttl^!S7 * U px h U )W 0 . 

1 % U ^IfeKJSjRO^^-C, d v h 

(HPLC) tJjOJHSLfc. 

(3) m^mVn: V*> M) ^-f-^i'^^y^- 

K L - 2 0 A *fflV\ Mai 0 5 U U 7 h)l/ft<Dftffi 
§kttKTs 0. 2 5pm, 0. 30/im, 0. 50/i 
m, 1. O/im^XOSWCO^TSiJ^bfCo U^X 
h^«lcDfflfigt^\ fJMU ±i2©-9"^X©StlO 
9-5, 0. 2 5 |( m^XOSft* 2 0 Offl/ 1 0 5 'J 

[0 0 6 1] (4) ^fi : S«i:LT, affifcSMJP8 2 
0 /1 mOA R C 2 5 (7^7- • ^xy^ (Brewer S 
cience) a«) il*»JiKUfcS/U 3>>7X7N- (ARC 

2 5) %fflv\ 3SaLhKXtr>3-b 
•CtO^ftU *7h7b-h±lCT, S2tC7jK-r^ff 
TPB^fT^oT^figLfcMJPO. 3 4 /zmOU^Xh 
SlSfc* («) XXI A r FX+J/7U- »f-B)te6 
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B (U>XBBP»0. 5 5, B%&£1 9 3 nm) KJ; 

it^ffT-PEB^fto/'cO^ 2. 3 8Mg%<E>f- 

51C-C6 0®mfMRU **U ft»bT, *^Ol/ 
^h/^->*$iSLfe, tS4S0. l 6jt 

m©-?^ • 7>F • 7.^-7.^£-y (1L1S)S 

(5) Mffi : «iiSl^«T«^n5»/hOU->'X h 
[0 0 6 2] KlfltttJte£W&£i£0!l l 

Hb9] 



CHj 




H 2 C=C 



CH 3 

/ 



c=o 




2003-270788 
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: ±ffia(a-i)-pa«n5ft^«(a-i) 41. 9 

5g (4 5*71/%) , ±ES (a-2) ?£SftS{b£ 
ft (a -2) 4 8. 6 3 g (5 5*;l/%) fcitfTVlf 
X-tV^MMtl-HZ. 28g42-7^yyi 81. 
1 5gt;i?gft?bT, #Sflc}S«**PfiLfc. 8!Hu, gffi 
5 0 05UU«y h;W)=P77X3£, 2-7**/>8 

8. 8 g £AnT, 3 oftmnm'S-i?*fi%^tzo z 

©ft, K(£i8«*»#Lfttf5 8 0lCfcfii#LT\ ±12 

«£**7ft, s*ssa%*?& 

*£/-;H, 3 7 0 g4Hc 



10 3f$MtimLTm$Lrzo 



LT3 OICfirFfciWlU 

%3laUI»jStT, 3SlJbfc©%, 5 0ttT17«f 
fftibT, afef»*(0«flg5 9 g (IR^6 5M%) * 

(a-1) . fb^ft (a-2) CS*TS*«»)jgL* 
ffiOttW4 0. 8/5 9. 2 (*;b%) (Dim-Sfo 



(a-1) tsss-rss^tyv-tt 



(a-1) 



(ar-2) 



20 0 . 0 2g»%, fb^ft (a-2) fcfcfera 

v-a, i^tifcffiMtJtit, o. on 
fe-^fco cofBrn«wn (a-d t-rs. 

Co o 6 3] flMHttHg34ftH&j£ffl|2 

[fbl 0] 



i#*y 



CH 3 



CH 3 



H»C=C 





CHj 

I 

H 2 C=C^ 

/C =o 
o 




(a-1) (a-2) 

±ies (a-D vmznzihsvo u-n 22. 0 

1 g (4 8 *;!/%) , ±ES (a-2) T*^n5^ 
% ( a - 2 ) 12. 39g (28. 5 €■;!/%) , 3 - 1: 40 
KD*->7?*v>f;M^^yi/-h (a-5) 10. 
87g (2 3. 5*;b%) fcitfT'/e^-ry^K* 
^;H. 8 0 g£2-7£/>6 0. 2 1gfCjg8?L 
tv bfc 0 S'Jt, gi500 = 'JU7 

h;l/OZP77^nlc, 2-7^/>4 3. 8 9g£A 

$£ffi#b&tfe>8 0°Clc{$J#bT, ±K*»*iS«* 
i&Tif 4fr £ 2 BJHJfrttTSST U 2 3 ftfflftn&b 
Tfi^bfeo S£878K SlS^«r7j<^bT3 OtJK 
TK^SPU **y-;I/8 0 0 g«ffcjaAbT\ flftiib 50 



(a-5) 

feefit»***»ibfe. &m***5</->i 

SObfc©^, 5 0°CtCT 1 7«rH%jftbT, Hfelft*© 
<SHl3 4g (IR*7 5BM%) ZWrco COfiHifiMw 
AMI, 0 0 OT'SO, fb^ft (a- 1) , its® (a 
-2), 3 - t Kn+i/7 W ? i"J h 
(a-5) t6*-TS#MI»)jIb*ffiO$#^4 4. 
5/3 0. 3/2 5. 2 (*;l/%) <D&fi£f*Tfco 
(a-1) Cft*t«Si#t/V-ttO. 0 
fb^ft (a-2) (cS*T5S#*/V-{± 

1%, ib^ft (a-5) K6*-rsast/ 

5flfl%WTT-feofc 0 (A 



fc 0 ft^f 

5tt%, 
0. 071 
v-(i0. 



(14) 



-2) tt%< 
[0 0 6 4] 



25 



4$M 2003-270788 
26 



* lit 1 1 ] 



CHj 



HjC =C 




(a-1) 




OH 



(0-4) 



(0-2) 



(r-D 



raea (a-i) -easnsffc^HB (a-i) 7 6. 2 
3 g (3otM) , Ties (0-4) -e&snsfb^- 

ft (0-4) 3 8. 2 2 g (2 1^)1%) s S 
y (0-2) 13. 3 4 g (1 3^;l/%) , jfokvw 
V»(y-1) 37. 22g (3 6W%) fc'J;D7V 
lfXl'V^I^/1'3 3. 0 0g^a5 0 0^'J'J 
7 h^O=P77X3CfffiL, fh7tFD77>l 20 

b&#e> 6 5°ckUftLx. 8mm 

OICJitTfcflfflIU n-'V/*^ 0 0 0 gtffcfiAL 
n-^yi 00OgtS-&LT»c}t-rS»f^*3|Hl* 

CHj CHj 

/ / 

Iij C = H 2 C=C^ H t c = 



**S»)iIbT, 6SJiJbfc£D*,, 5 0*Cfc:Tl 7R#Bftfi6L 

tv ae$»*«gi 1 8 g (iR*6oaft%) 

fc„ C0»EtiMw#5, 8 OOtfeO, fb^ft (o- 

1) £&$r««y , ?--tfM&f'ic3 3t;i/%«Asn 

fcftS^-ftTfeofcc fbl^ft (a-1) (Cfi*-r§^# 
tyv-JiO. 0 5ii%, fbl=rft (a-1) , 

fb£ft (0-4) , S)l#)l*y (0-2) , fefcvb 

(y-1) Ki*-r5S#t/v-O^tf^0. 
5fi«%WTT*»), £fthbT&^/v-/&miO. 

5fi«%uTT'feo/i 0 commzmm (a- 3) t-r 
[oo6 5] mmm&m&mmG&mA 



[ftl 2] 




/ 

o 



c=o 



c=o 



HO 





c=o 



HjC 




(a-2) 



(a-4) 



(a-5) 



(0-3) 



(r-D 



40 



±153 (a-2) -eaSttSffc^W (a-2) 1 8. 0 
2g (2 0^1/%) , ±ES (a-4) T*mzri%it& 
ft (a-4) 13. 6 4 g (2 0^;U%) , ±123 (0 
-3) ■?g£ft5ft:£-ft (j3-3) 2 8. 8 2 g(2 5 
.*;!/%) , 3-tFn+->7^>W^^iJl/-h 
(a-5) 9. 5 8 g (1 0*^%) , 
(y-1) 9. 94g (2 5^1/%) *5<tt>'7Vlf 
vni^f-;I/9. 3 3g*S«5 0 0 5Uy-y h;KO 
=P75XatfFIU 2-79SyZ OOgfcjgfi? 

%«ffUft*^7 5°CtCffiitLT, 6B#P^P»5LTM^ 
bfco S£87SL ^S»*zk?&bT3 0lCW"Rc? ! & 50 



*PU n--N^>5 6 0 g4UC&AbT, #r£Bbfc£ 
fiKj-**3»Jbfc. *©SK ae5f»*^i'V7 p nA/- 
)12 4 0 gfcS^UT«5j?-rs»f^%2@»DigLT, 

«M5 4g (W6 0li%) £f#/c„ C«g(iM 
w#l 1, 5 0 0Tfet). fb£ft (0-3) Kfi^fS 
t/v-«^t: i 9t;I/%, ft^-ft (a-4) 

ffr?S6ofco ib£ft (a-2) K**-r«a#*/v- 
HO. 0 511%, fb^ft (a-2) , (b£ft 

(a-4), (0-3), (a-5), (y-1) |c* 
#T3gftFe/V-<D£H-#0. 5%SffiWTTfeO, 
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fc: 0 C«it£J§tJlii (A-4) £?Z> 0 
[0 0 6 6] SlggittS^Wfflfli^^y 5 
Utl 3] 



CM, 

I 

IIiC=C 

)c=o 
o 



H 3 C 



CH3 



c=o 





(15) W2 0 0 3-2 7 0 7 8 8 

28 

* SALT, #TtiJLfcfife*ft*£353iJLfco ^cq&, fife 
$*£^/-;M, 2 5 0 gt?I£LT»rS8l{t 
£l[Hl^SSU SS'iLfcO^ 5 0°CICT17^^ 
LT, 6fe$*<Dl8fSg6 0g 0K^6 5M%) £f# 
/Co COetffittMwtfl 3, 3 5 07?*0, ft£ft (a 
-lK (a-2) C**1-«**t)JIL#(fi[0 

SKW4 1. 1/5 8. 9 ©#fi-&tt?fc 



10 



fk-&ft (a-2) KSJfe-TSHSt/v- 

i%f$ofc„ cotre«atn ca-5) 



(a-1) (a-2) 

ISn«ft£» (a - 1) 4 1 



JJES (a-2) ■essnsfte- 



±133 (a-1) T* 
5 g (4 5^1/%) 
tl (a-2) 4 8. 6 3g (5 5t;l/%) 43<fct>*T V'lf 
XYVS$^^;l/2. 2 8 g£2-72/:/l 8 1. 

1 sgicmmtx. #«ftrg^*«ufc 0 mm 

5 0 0 5l> "J? WKDZP777.3k:, 2-7£7>8 
8. 8g£AtlT, 3 0#HHjR/<-5>*ff&ofco * 



20 



5 1 mm%. 

i± 0 . 2 31 
[0 0 6 7] 



l~443J;t;tt^Jl 

fetJ-Sfi^ft (A-1) ~ (A- 5) Wfl.©fi£#&&T 

B-l : 1- (4-n-^h*^7f-;I/) fh7th'P 
^#7xZi7A/:J-7;W-n- n -7£ h 

C-l : 2-7i^K>XY5 #V-;l/ 



D-l 
-h 

D-2 



LT3 0°CJMTtJ^3lb, ^ »/-;!/!, 3 7 0ficHc* 



[0 0 6 8] 
[Hi] 





set 






1 


2 


3 


4 


1 


an 

A-1 


100 










A-2 




100 








A-3 






100 






A-4 








100 




I A-5 










100 


B-1 


5 


5 


5 


5 


5 


c-i 


0.6 


0.6 


0.6 


0.6 


0.6 


D-1 


450 


450 


450 


450 


450 


D-2 


150 


150 


150 


150 


150 



[0 0 6 9] 



»2] 



(16) 



2 0 0 3-2 7rO-7 8 8 



29 



30 







m 






1 


2 


3 


4 


i 


Ui>XhfiIJ5 (Win) 


0.34 


0.34 


0.34 


0.34 


0.34 




ARC25 


ARC25 


ARC25 


ARC25 


ARC25 




120 


120 


120 


120 


120 




on 




on 


on 


on 


PEB 

iSS (°C) 


110 


110 


110 


110 


110 


b#w (*» 


90 


90 


90 


90 


90 ! 


@S (J/m 1 ) 


200 


210 


203 


211 


202 




0.13 


0.13 


0.13 


0.13 


0.13 




35 


49 


35 


39 


39 


S'fc.SOBfc^lfc 


69 


62 


80 


66 


8560 



[0 0 7 0] 

K£f*lc*f LT 0 . 5 B«%OTT'fe5CDT*Bf IWncS 
ft©B£ff'>&v*fIffi£ttK:»'i«. $7c, ffittft 
18. flJAtf K r FX+v/Vl/-1f- (jfcfi2 4 8 nm) • 



*36SW±Ar FX+->7l/-f- (8Sl9 3nm) It 



F£-A(##) 2H025 AA01 AA02 AA09 AB16 AC08 
AD03 BEOO BE10 BG00 CB14 
CB41 CC20 FA17 
4J100 AL02Q AL08P AL08Q BA11P 
BC01Q BC53P CA01 CA04 
DA38 DA39 JA38 



